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PREFACE. 


W E are assured on excellent authority that “ of the making 
of books there is no end,” whilst to authors may be 
commended the equally excellent Arab proverb which says 
that hurry is of the devil.” It is to be hoped that readers 
of this book may see the connection between these two saws 
and duly ascribe to the proper quarter any noticeable short¬ 
comings. This volume has, indeed, no pretensions to the 
assumption of any status as a text-book and does not 
pretend to do much more than provide a narrow and tortuous 
entrance into the vast and almost untrodden field of Insect 
Life in Southern India. 

In the closing years of the eighteenth century, thanks to 
the collections made mainly by the Tranquebar missionaries, 
the insects of Southern India were perhaps better known 
than those of any other part of Eastern or Southern Asia, 
but it is I'emarkable how little work was done in the succeed¬ 
ing century in Madras in comparison with that done in 
Ceylon, in Northern India, in China, Japan and Malaysia. 
It is difficult to say why this should be so, but the fact 
remains that the Insect Fauna of Southern India is now 
probably less well known than that of the Himalayan 
Region. 

Entomology has hitherto been an entirely exotic science 
in India and collections and observations of Indian Insects 
have, as a rule, been made only by those Government Officials 
whose tastes lay in that direction and who have looked on 
Entomology as a hobby. During the first half of the nine¬ 
teenth century an extensive collection of Lepidoptera was 
made in the Coimbatore district by Walhouse and towards 
the end of the century collections (chiefly of Lepidoptera 
and Coleoptera) were made in the Nilgiris by Sir George 
Hampson and Messrs. Andrewes, whilst Bolivar described an 
extensive collection of Orthoptera formed by St. Joseph’s 
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College at Trichinopoly. It remained for the twentieth 
century to place the study of entomology on broader and 
more scientific lines by the appointment of official Entomo¬ 
logists firstly in Mysore and subsequently in Madras. 

In Madras Entomology has been studied, especially from 
the standpoint of Economic Agricultural Entomology, since 
1906, when an Entomological Assistant was appointed to 
work under Dr. Barber, then Government Botanist, and the 
number of Assistants was subsequently increased to three, 
at which it remained when I took over the newly-created 
post of Government Entomologist in April 1912. Under 
ordinary circumstances the issue of a book on South Indian 
Insects would have been deferred for some years pending a 
more thorough investigation into the lifehistories of those 
insects of greater economic importance, but orders for my 
transfer from Madras led me to overhaul the collections and 
records formed before and during my tenure of office 
primarily with the idea of leaving them in order for my 
successor. The information gathered together proved (un¬ 
expectedly) so large as to appear to merit publication, not 
as a definitive text-book, but as a basis for further work. 
Hinc ille liber ! 

In the “ Indian Crow, His Book,” we are told that 
Prefaces are either apologetic or defiant. Well, of course— 

“ There are some might be found entertaining a notion 
That such an entire and e.xclusive devotion 
To that part of Science folks style entomology 

Really demanded some sort of apology,” 

although even such folk might change their views if trans¬ 
ported to India and exposed to the ordinary insect-plagues of 
everyday life. And no apology is needed for the study of 
insects in a country in which thousands are swept away every 
year by insect-borne diseases and in which seven-tenths of 
the population are entirely dependent upon their crops whose 
produce is always lessened and sometimes wholly destroyed 
by the ravages of insects. Any apology, thei'efore, shall not 
be concerned with the subject-matter of this book except as 
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regards the incomplete state in which it is presented and the 
reason for this has already been explained. Any merits it 
may possess consist in its efficacy as a stop-g'ap until a more 
complete account can be prepared. 

The preliminary chapters, giving some general account 
of the structure, habits, etc., of insects and of insect-pests are 
necessarily brief and incomplete and indeed any one of these 
might readily be expanded into a whole volume by itself, 
whilst the various aspects of Entomology that have been 
omitted would form a companion series of tomes. 

In the succeeding and main portion of the book some 
of the more important insects are briefly considered, each 
being treated under the head of (i) References, (2) Distribu¬ 
tion in Southern India, (3) Lifehistory, (4) Foodplants, (5) 
Status from an economic view-point, and (6) Control. Under 
the first heading, the synonyms and references, which will 
generally only appeal to entomologists, are necessarily limited 
to the original description and the more important or acces¬ 
sible references. Under the last heading, only such control- 
methods are usually given as are generally efficacious, special 
methods being often applicable to local conditions ; in some 
cases in which no effective method has yet been found, the 
information under this head is left blank or represented 
by a “ ? ”. 

The list of Crop Pests is not complete and it must be 
clearly understood that it cannot be complete for very 
many years, if ever. Every month new pests come to light, 
many of them altogether unknonm even by name, and our 
knowledge of old pests is augmented. Many of the 
commoner species may, it is hoped, be identified by the 
figures here given and specimens of any others found as pests 
should be sent to the Government Entomologist, Coimbatore, 
for identification and advice. 

d'he writing of a Preface to a book of this nature provides 
a welcome opportunity for acknowledgment of assistance 
freely rendered by various helpers. The whole of the Insect 
Pests enumerated in the latter half of this volume were 
discussed in collaboration with M.R.Ry. T. V. Ramakrishna 
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Ayyar, b.a,, and M.R.Ry. Y. Ramachandra Rao, m.a., the 
two Senior Assistants on the staff of the Government Ento¬ 
mologist, Madras, and in several cases I have availed myself 
of notes on lifehistories made by them, such notes being 
distinguished by their initials. Mr. R. D. Anstead, the 
Planting; Expert, kindly sent me a list of the principal pests 
found in the Planting Districts and several of these have 
been included on his authority, as I have not seen them 
myself in Southern India. Captain W. S. Patton, I.M.S., 
read over the manuscript of the Chapter on “ Insects and 
Disease ” and gave the benefit of his criticism on several 
points, as did Mr, H. C. Sampson with regard to the section 
on “ Agricultural Methods ” in the discussion of the control 
of Insect Pests of Crops. The illustration on the cover was 
executed by the facile pencil of Mr. R. C. Wood after a rough 
idea furnished by me. Finally, the book owes its comple¬ 
tion and production to the kind encouragement afforded by 
the Director of Agriculture, the Board of Revenue, and the 
Government of Mladras. 

A fev/ words are required with regard to the illustrations. 
The whole of the coloured plates have been reproduced 
from original drawings made at the Agricultural Research 
Institute, Pusa ; most of these had been published previously, 
having been used in Indian Insect Life, Fasaler Poka, the 
Agricidtural Joiirnal of India or in other departmental pub¬ 
lications, and it is solely owing to their previous publication 
that so many coloured plates have been able to be included 
without unduly increasing the cost of the book. A few text- 
figures have been copied from standard publications, their 
sources being duly acknowledged. All the other illustrations 
are original and have been newly prepared under my super¬ 
vision from actual specimens of the various insects concerned, 
many of which have never been figured before. That these 
original illustrations are not entirely uniform in quality is to 
be ascribed to the fact that they have been prepared by artists 
who had no previous experience in making drawings of 
insects for purposes of reproduction and who have had to 
be trained in this during the progress of the work. 



To any in search of a distraction or a hobby, either to fill 
an idle hour or to provide a welcome change of thought and 
occupation, the study of Entomology may well be commended. 
Insects are always with us, by day and by night, in the bunga¬ 
low, at the office or in camp, and the field for observation of 
lifehistories and habits, even of the commonest species, is 
absolutely boundless. If this book lends aid to any whose 
tastes lie in this direction, its aim will have been achieved. 
Grains eerie labor, qn,o scieniict niior niagnopere aiigeiur. 


T. BAINBRIGGE FLETCHER. 
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SOME SOUTH INDIAN INSECTS AND OTHER 
ANIMALS OF IMPORTANCE CONSIDERED 
ESPECIALLY FROM AN ECONOMIC 
POINT OF VIEW. 

Chapter I. 

DEFINITION AND STRUCTURE OF INSECTS. 

“ And what of insects, present everywhere, 

Through sea and land, and flitting in the air 
Why, half the matter charged with life on land 
These little creaUires, countless, must command. 

See how in orders, legions tilled, they rise. 

Living alone, and in comiiumilies ; 

From mites so small as scan'e to meet the eye, 

’Fo ant, and bee, and gorgeous ]>uttertly.*’ 

Knii'E —Scbula to Man . 

In its original meaning the word “animal” signified a breathing 
being, but a more modern and exact definition would state that an 
animal is an organism which is able to move and which can assimi¬ 
late food which must contain proteids. This definition is not exact 
because there are some plants which can do both of these things ; 
a familiar example is to be found commonly in marshy places in 
the Hills (as at Ootacamund) in the shape of the Sundew (Drosera), 
a true plant which captures insects, moves its tentacles into contact 
with them and assimilates the proteids contained in their bodies. 
There is in fact no rigid demarcation between animals and plants, 
and very lowly organisms occur which may be referred with erpial 
propriety to either class ; but the point need not be laboured here, 
because in popular language the ideas ot animals and plants are 
sufficiently distinct. 

Animals are divided into many races, or Phyla. The Protozoa, 
or animals consisting of only a single cell, lorm the least special¬ 
ized of these phyla and are usually microscopic in size; the 
organism which causes malaria may be quoted as an example. All 
other animals constitute the Metazoa, which consists of many phyla, 
the more important of which are the Porifera (or Sponges), the 
Coelenterata (Jelly-fish, Coral-polyps, etc.), the Platyhelminthes 
(Flukes and Tape-worms) the Nemertinea, Nematoda and Annelida 
(all popularly called “ worms ”), the Arthropoda (Crabs, Scorpions, 
Spiders, Insects), the Mollusca (Snails and Shell-fish) the Brachio- 
poda (Lamp-shells), the Polyzoa, the Echinodermata (Star-fish, 
Sea-urchins, etc.) and the Vertebrata (Fishes, Frogs, Snakes, Birds, 
Mammals), 
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Of these phyla by far the most numerous at the present day is 
that of the Arthropoda, a name derived from two Greek words 
meaning “ jointed feet ” and applied to these animals because the 
appendages of the body are composed of segments jointed to one 
another. More than half a million different kinds of animals, of 
which accurate descriptions have been published, belong to this 
single phylum. 

The Arthropoda are sub-divided into the Crustacea (Crabs, 
Lobsters, Shrimps, Water-fleas, etc.), the Arachnida (Scorpions, 
Spiders and Mites), and the Hexapoda or Insecta (Insects), and it 
is to the study of this last group that we apply the term Entomo¬ 
logy, a word derived from two Greek words meaning “insect 
discourse.” 


The word “insect” itself, both in its Greek and Latin forms, 
signifies “ something cut into ” and is applied to these animals, 
because the body as a whole is divided by two constrictions into 
the three separate divisions of head, thorax and abdomen. The 
name Hexapoda (“ six-footed ”) is applied to this group, because the 
true insects are provided with not moi'e than three pairs of legs. 
Spiders, Scorpions, Ticks and Mites, which are often popularly 
called “insects,” differ from true insects by having the head and 
thorax fused together to form a cephalothorax and by possessing 
more than three pairs of legs in the adult state. 



0- b d 0 HI € n 


In a typical 
f the head 

_• is provided with 

J paired mouth- 
^ ^ parts, com- 

pound eyes 
each composed 
of a large num- 
\ her of facets, 

\ and antenna; 

'Wk each composed 

\ of several or 

\ / many joints, 

and simple 
" \ , eyes (ocelli) 

^ hirtiu-uici 1 • 1 Tv 

J which are oiten 


Fig. I. — Simple external anatomy of an insect both paired and 

(Batocera rubns). (Original.) unpaired. The 

thorax, which is itself composed of three segments (pro-, meso-, and 
metathorax, reckoning from the head tailwards) bears three pairs 
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■X- 

Fig, 2.— Principal an;itomic:il features of an .-1(11111 Insect. 

(Aft(U' Berlese.) 

A,\, r.ine of divi.sion between Head and Thorax and tBHl 
between Thorax and Abdomen ; Na, Antennary Nerve; Nl, 
l.abral Nerve ; Nv, Nerve-ganglia; 1'. Pharynx ; Gs. Supra- 
(esophageal Nervc-gan.glion ; Gst, Sub-cescrirhageal Nerve- 
ganglion; Mx. Maxilla; Lb, Labium; Ls, (E,sophagns ; .'\o, 
.Aorta; Mes, Mid-gut or Stomach; tl, t2, t3. Nerve-ganglia 
of thoracitt segment.s ; al, Nerve-.ganglia of abdominal seg¬ 
ments; Mp, Malpighian Tubules ; In, Intestine ; Rt, Rectum ; 
Gn, Genital System ; Or, Genital Opening; Vs, Dorsal Pulsat¬ 
ing Vessel. 


of jointed 
legs, one af¬ 
fixed to each 
segment, 
and the two 
posterior seg¬ 
ments each 
bear in addi¬ 
tion a pair 
of wings. 
There may al¬ 
so be one or 
more pairs of 
spiracles or 
breathing 
pores. The 
abdomen, 
consisting of 
about eleven 
segments, 
bears only 
the spiracles 
and genitalia 
as a rule, 
although in 
some forms 
there are 
ext e r n a 1 
a ppendages 
such as cerci, 
setee, forceps 
of earwigs 
and Japygids, 
etc. 

The inter¬ 
nal anatomy, 
so far as it 
need be consi¬ 
dered here, is 
s uffi cien 11 y 
simple and 
may be treat¬ 


ed under the heads of Nervous System, Respiratory System, 


Circulatory System, Alimentary System, and Reproductive System- 


i-.y 
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The appendages of the Head. 

Figures I and 2 show the main facts of the simpler anatomy of 
insects. The mouth-parts are of such various forms in the different 
groups that no general account can be attempted here and we can 
only state that the mouth-parts are usually adapted either for biting 
the food or for sucking or lapping juices, but sometimes, as in bees, 
the mouth-parts may partake of both characters and occasionally 
they may be quite atrophied. (See figures 3, 4 and 5.) 

. Oc. 








'ZJJJimirima. 


CHAP. I.] DiCFINITIO-N AND STRUCTURE OF INSECTS. S 

The antenriEe, a pair of organs situated on the top or front of the 
head, are movable at the will of the insect and are usually long 
threadlike appendages composed of a variable number of joints. 
The shape and relative proportions of these joints are very various 
and in many families are of great importance as a means of distin¬ 
guishing between different groups of insects. The antennae con¬ 
tain delicate olfactory bulbs and are apparently also connected with 
the faculty of flight. The various shapes exhibited by the antennal 
joints have caused the bestowal of different names to indicate the 
various structural types, and of these the commonest are : — 

sctiiceoiis, when the size of the joints gradually decreases 
to a point at the apex or tip, as is the case in Crickets, 

Jiliforiii, or threadlike, when the joints are cylindrical and of 
the same thickness throughout, as in many Carabids and Termites, 
monilifonn, or beadlike, when the joints are globose, like beads 
strung on a string. 



Fig. 6.—Common types of Antcimse. (Original.' 

1, Setaceous; Pcriplam'ttx a-uiericaiia (Hlattida;): 2, Filiform; Cyftcicdih 
thitcris vixficici^i] (Acrididre): 3, Monilifonn ; Ti'tzchclizus politus (BrenthidieJ . 
4, Serrate; Dorysthenes rostratus (Cerainbycid;e): 5, Pectinate; Gotigy- 
Ins gongylodes, male (Mantid*): 6, Plumose; Orgyia postica, male (Lymantri- 
adsi; 7, Qs-vsite-, Episoiiiits trwntanns (Cuixulionida:): 8, Capitate; Rapala 
jarhas (LycJEiiid*) ; V, Lamellate; Heliocopris hucephahis (Scarabaiidai). 

serrate, or sawlike, when the joints are triangular with a sharp 
projecting anterior angle, like the teeth of a saw, 
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or comb-like, when the joints have long processes 
jutting out sideways, like the teeth of a comb. These processes may 
project on one side only, when the antenna is called nnipectinatc, or 
on both sides, when it is called Inpectinate. When these branches 
are themselves fringed with hair the antennm are said to be plumose, 
clavate, or clublike, when the joints become gradually broader 
towards the tip, so that the whole antenna assumes the form of a 
club, 

capitate, or knobbed, when the terminal joint or joints form a 
projecting club, as in most Butterflies, 

lamellate, when the terminal knob is composed of expansile 
broad, flat leaves or plates, as in Cockchafers. 

The antennm are often different in form in the two sexes, those 
of the male (many moths,being often extensively brancherl 
whilst the same organs in the female are simple. The object of 
the branching in these cases is to secure a maximum area of 
sensitive surface for the reception of sexual odours diffused by the 
female, and this end is attained in more generalized insects (e.g., 
Adelidce) by simple repetition of joints so that the antenna is 
many times the length of the whole body of the male insect. 



i'lG. 7.—Various forms of Eyes ill Insects. (Original.i 


1, Xylneopa iridipennis (Hymenoptera), c.e. Compound Er-c, oc. Ocelli ; 
2, Pantahi fliivescens (Odonata) ; i.Tabantts striatus (Diptera), male, and 
4, female of the same ; .i, Telcopsis sypesii (Diopsidee) ; 6, Orcctochilus setni- 
vestitUH (Gyriuidie) ; 7, 8, Trisopsis olecc (Cecidoinyiada;), frontal and lateral 
views. (After Kieffer.) 
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The eyes of insects are of two kinds, simple eyes (called ocelli) 
and compound eyes, but either compound eyes or ocelli may be 
totally absent, as in most Termites. The ocelli vary in number 
from one to twenty or more; when few in number they are 
generally situated on the top of the head, but when numerous they 
are usually grouped on either side of the head. They are fre¬ 
quently obsolete and often, even w'hen present, are covered with 
scales and apparently functionless in the adult insect. The 
compound eyes, which are peculiarly characteristic of insects and 
are practically only found in adult insects, are composed of 
numerous separate and self-contained eyes whose exposed surfaces 
form numerous facets of which the whole eye is composed. The 
compound eyes, each of which may contain thousands of facets, ■" 
are usually paired and placed on either side of the head, but their 
shape and position is often much modified in accordance with the 
habits of the insect concerned. In the predaceous Dragonflies the 
eyes may occupy practically the whole surface of the head and this 
is also the case in the males of Tabanid flies, whose females have 
large but normal eyes. In the Diopsidae the eyes are placed at the 
extremities of long hornlike stalks which project on either side of 
the head and it has been suggested that this arrangement provides 
increased accuracy of vision on the principle of a range-finder; 
these flies are supposed to be predaceous, but very little is known 
of their habits. In the Gyrinidae, which are the well-known 
“ Whirligig Beetles ” so commonly seen on the surfaces of ponds 
and streams, the compound eyes are each divided into two portions, 
so that the beetle is able to see both tibove and beneath the water 
whiLst it is swimming on the surface. In a curious little fly lately 
described from South Africa the compound eyes are three in num¬ 
ber, one on each side and one on top of the head; the object of this 
triple distribution is not apparent. It may be added that the lenses 
of the compound eyes are often unequal in size and shape in 
different portions of the eye and that this fact is sometimes useful 
for the discrimination of species. 

The appendages of the Thorax. 

The legs are affixed in pairs to the lower surfaces of the three 
thoracic segments and are hence six in number. They are almost 
always present both in the larval and perfect stages, although 
there are many totally legless larvae, especially amongst the 
Diptera and Hymenoptera, whilst in the adult insect some of the 
legs may be specially modified, obsolescent or obsolete. In the 


* The number of hicets in each compound eye is very variable ; in some ants there 
are only about 50, in dragonflies there may be as many as 12,000 and in some beetles 
(^Alordellii) more than 25,000. 
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Tig. S.—Various forms of Legs in Orthopterous Insects. (Original.) 

I, Typical Leg of walking Insect, showing division into joints; 2, Jumping 
Leg (Cyrtacanthacris ranacea)-, 3, Running Leg (Hind) oi. Periplancta 
aniericana \ Predaceous I'orelegs of (4) a Mantid and (5) Gunj>ylus gongy- 
lodes ; Digging Forelegs of (6) Grytlotalpa africana and (7) Schizodactylus 
monstrosus —note thickened tibia of latter ; 8, Hindleg of S. wonstrosus witli 
accessory tarsal lobes ; 9, Swimming Hindleg of Scelirnena —note lateral expanded 
margin at a; Forelegs of (10) Mecopoda clongata and (11) Sathrophylliti 
rugosa carrying aural cardties (marked a in each). It should be noted that all 
these various types of Legs occur within the limits of the single Order of 
Orthoptera. 

adult insect they are ordinarily composed of five distinct portions 
which (reckoning from the body outwards) are called the coxa, 
trochanter, femur, tibia and tarsus, these parts being jointed to one 
another and the coxa to the body, and the tarsus being divided 
as a rule into a variable (up to five) number of joints and terminating- 
in a pair of claws. The coxa and trochanter are generally small 
and inconspicuous, but the former is large in the case of cock¬ 
roaches. All the paits, but especially the tibia and tarsus, may be 
provided with hairs, spines, spurs or other appendages which are 
used for particular purposes, or the whole leg may be modified to 
fulfil a special purpose; as instances of this may be specified the 
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jumping legs of grasshoppers, the modification of the structure of 
legs to accord with swimming, burrowing or raptorial habits, and 
the peculiar legs of bees which are used for the collection and 
transport of pollen. 

The legs, though primarily used for the purpose of walking, 
occasionally assume other functions, such as tactile organs. The 
manner in which Mosquitos hold up their hindlegs to detect the 
approach of any danger is well known to everybody, whilst other 
insects (Chironomid^, Micropezidse) use their forelegs in somewhat 
the same manner. The legs may also be used for stridulatory 
purposes, as in many grasshoppers, or may contain auditory 
organs, as in the Phasgonurid^. 


I 



Fk;. n .—Stcnodictya lohata, a Carboniferous Iii.sect, showing prothoracic lobes. 


'I'ho left-hand figure shows the original fossil, that on the right is a 
restoration of the insect by Handlirsch. (After Berlese.) 

The wings are placed as a rule on the upper surface of the two 
posterior segments of the thorax, but either or both pairs are not 
infrequently obsolescent or quite absent- In the earliest insects it 


is probable that three pairs of wings were originally present, traces 
of a pair of prothoracic wings being seen in some of the earliest 
known fossil insects such as Stcnodictya lobata, which lived millions 
of years ago in the Carboniferous Epoch. But even at the present 



Fig. 10.—An ii'iiiiaUue Sinhalese Termite (Arrhinvtermes flavus), 2'5 inm. 
long, bearing rudimentary prothoracic wings. (After Bugnion.) 
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clay occa.sional traces are found of this primitive tendency, as 
may be seen in figure lO, which shows an immature nymph of a 
Sinhalese Termite. The fact that all known adult modern insects 
have concurred in the nondevelopment of the prothoracic wings 
seems to lend some support to the idea of a monophyletic descent 
of the Hexapods. 

The wings are composed of two layers, each a thin membrane 
of chitinous material, between which there may be tracheae. Each 
layer is traversed by liorny ribs or nervures, often loosely but 
incorrectly called veins, which serve as a framework for the support 
of the wing. The size, shape, number and interconnections of 
these nervures are extremely various although usually fairly con¬ 
stant in general pattern in each group of insects and they are thus 
of great importance for purposes of classification for which they 
have been used especially in the case of the Lepidoptera and 



Eig. 11.—Diagram of a generalized Insect-wing. (After Snodgra-ss, U.S.A. 

Techn. Bull. No. 18.) 

C, Costa. Sc, Sub-costa, typically dividing into two branches Scl and Sc2. 
K, Radius dividing dichotomously into five branche.s K1—R5, the anterior fork 
of the first branch remaining .single. M, Media, dividing into four branches, 
Ml—M4. Cu, Cubitus, which i.s again two-branched, Ciil, Cu2. The remain¬ 
ing single free veins at base of wing are Anals, lA, 2A, etc. The cross-vein 
between C and Sc, near base, is the Humeral Cross-vein ; that between R and 
M near centre of wing is the Radio-medial Cross-vein ; that between M and Cu 
near centre of wing is the Medio-cubital Cross-vein ; that between M2 and M3 
is the Median Cross-vein. The areas enclosed by cross-veins are called cells. 

Diptera. As the wings in all insects are presumably modifications 
of one original pattern, many attempts have been made to prepare 
and name one general type of neuration applicable to all modern 
insects, but no system of this kind has hitherto met with general 
acceptance. An example of a generalized type of insect neuration 
is shown in figure il but in practice it is often extremely difficult to 
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compare the patterns of neiiration exhibited by wings of insects 
belonging to widely-separated Orders- 

The wings themselves are usually more or less triangular but 
the shape is extremely various and often greatly modified. The 
wings may, for example, be deeply cleft (as in the Pterophoridaj 



I‘IG. 12.—^Wings of Onnodc.s-iiiicroscopica, showing deep clefts. (Author's 
original sketch from Spolia Zcylanica.) 

and Orneodidas), extremely elongated (as in the hintlwings of some 
Nemoptera), or modified to form stridulating organs (set; figure 26). 
They may be naked or covered with hairs or scales or both. The 
portion which is articulated to the thorax is called the base of the 
wing, the anterior margin which is nearest to the head is called 
the costa, the margin opposite the base is called the termen or 
outer-margin, whilst the posterior edge is called the dorsum or 
inner-margin. The tip of the wing at the junction of costa and 
termen is called the apex and that at the junction of the termen 
and dorsum is called the tornus or inner angle. 

The Abdomen and its appendages. 

The abdomen, or body proper, consists of about eleven more or 
less similar segments, although many of these are often greatly 
modified and are difficult to trace, so that not more than seven or 
eight may actually be visible. The abdomen is often remarkably 
extensile, this mobility being permitted by the arrangement of the 
segments which are arranged below one another during contraction 
(see figure 2) but which can be widely separated by the extension 
of the membrane which connects them. Along the sides of the 
abdomen are found the spiracles (see Respiratory System) and 
the extremity of the body may be provided with cerci or other 
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appencUiges. In some insects the cerci may be long, many-jointed 
organs, not unlike antennre, as in some Mantidse; in others (most 
Termites) they may be quite short and comprise only a very small 
number of joints; whilst in the majority of insects they are quite 
absent. In the Earwigs and Japygidre a pair of horny, hooked 
forceps is present at the end of the body. In many female insects 
special organs for the deposition of eggs may be present and these 
may normally be concealed within the body, being extensile at 
will, or may be placed permanently outside the body, in which 
latter case more especially the instrument is called an ovipositor 
(Lat. egg-placer). In some insects (e.g., Ichneumonidse) the oviposi¬ 
tor may be a narrow threadlike appendage longer than the whole 
insect, or it may be broad and sword-shaped (e.g., Mecopoda elongata) 
or provided with special digging appendages {e.g., Cicindelidas) 
or other apparatus for the successful deposition of the eggs. The 
tip of the body may also carry tufts of hair which are detached by 
the female as a covering for the eggs. 

The Nervous System. 

The Nervous System in insects is fairly simple in general 
structure and consists of three divisions, (l) the cephalic system 
or brain, (2) the ventral ganglionic cord with its branches, and (3) 
the nervous system of the alimentary tract. The cephalic system 
consists of two main masses, a larger and very complex one placed 
above the oesophagus and hence called the supra-cesophageal 
ganglion (Figure 2, Gs) and a smaller one, placed below the oeso¬ 
phagus and therefore known as the sub-oesophageal ganglion 
(Figure 2, Gst), these two ganglia being connected to one another 
by a strip of nerve-material passing on either side of the gullet. 
The supra-oesophageal ganglion is connected with the nerves 
running from the eyes, antennre, and other sense-organs of the 
head, whilst the sub-oesophageal ganglion connects directly with 
the nerves of the mouth-parts. These two great ganglia, or 
bunches of nerves, are intimately connected with the ventral 
ganglionic cord which runs along the ventral side of the thorax 
and abdomen (Figure 2, ti, h, ta, fli), throwing out from the main 
masses smaller nerves which run into the limbs and body. In the 
more highly developed insects these ventral ganglia are reduced in 
number and increased in size, being sometimes massed in the 
thorax to form what may be called a thoracic brain ; but in the more 
generalized types, the ganglia are smaller and more numerous. It 
is usually the case that larvae show a more generalized type of 
nervous system in this respect in comparison with the perfect 
insects into which they subsequently develop. The third division 
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of the Nervous System, that of the alimentary tract, consists of 
small and obscure nerves in connection with the posterior part of 
the digestive system. 


Respiratory System. 

Insects are as a rule air-breathers and take in air through 
special holes (spiracles or stigmata) placed along the sides of the 
abdomen and thorax, thus differing widely from the higher animals 
which breathe through the head. The thoracic spiracles are 
usually reduced to a single pair situated in the prothorax but 
sometimes (as in Pulicidae) all three pairs may be present. The 
spiracles, which can generally be opened and closed at the will 
of the insect, are defended against the entrance of foreign bodies 
by various devices, of which we may mention here the hairs found 
on the body of many Lepidoptera and Diptera and the waxy 
excretion produced by many Scale-insects. The spiracles com¬ 
municate with a chamber opening into a system of tubes (trachete) 
which lead the air into contact with the chyle. In some insects, 
especially those living in a wet or moist environment, there are 
often peculiar structural modifications to enable air to be obtained ; 
the larva of the dipterous fly ErL^talis, which is commonly found 
in small accumulations of water in tree-trunks, etc., has a long 
extensile tube which can be thrust up to the surface of the water. 
Many aquatic insects, however, obtain their air supply directly 
from the water by means of pseudo-branchiae, which are usually 
flat plate-like out-growths, often fringed with hairs, occurring 
along the sides of the body ; the Ephemerids (Mayflies) are familiar 
examples and almost any paddy-field will yield specimens of 
Nymphula depunctnlis (see Plate XXXII) in which the pseudo¬ 
branchiae are seen as a series of delicate filaments all down the 
body. It is because this cateriaillar breathes in this way that it is 
controlled by draining the water off the rice fields. 


Circulatory System. 

Insects do not possess a closed Circulatory System as found in 
the higher animals in which the blood is circulated in special ves¬ 
sels (veins and arteries), but insects have a single vessel, pulsating 
in parts, through which the circulating liquid flows and runs 
through the spaces (lacunte) of all the organs, being regulated in 
its course by special diaphragms which, in the shape of movable 
connective membranes, divide these lacunas into chambers vari¬ 
ously disposed. So that the circulation is partly vascular and 
partly lacunar. The dorsal pulsating vessel (Figure 2, Vs), also 
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called the propulsory apparatus or commonl3^ (but incorrectly) the 
heart, may often be seen, especially in internal-feeding larvae, 
beneath the skin in the central part of the back. By the pulsatory 
action of this tube, the circulatory fluid is drawn into the small 
openings (osteoli) occurring along that portion (ventriculus) which 
lies within the abdomen and driven forward through the thoracic 
and cephalic portions (aorta- -Figure 2, Ao) into the head, whence 
it flows back outside the tube and into the various organs of the 
body. The fluid itself is often improperly called blood but more 
correctly chyle ; it is usually colourless, or slightly tinted green or 
yellow and consists of two parts, a fluid part (serum or hcemolymph) 
in which swim active amoeboid bodies (amoebocites; also called 
leucocytes, phagocytes, etc.). 

Ahmcntnry System.* 

The Alimentary System lies along the middle portion of an 
insect throughout the whole length of the latter. The food is 
received through the mouth into the (esophagus or pharynx (Figure 
2, F) whence it passes into the crop and thence (through the pro- 
ventriculus when this is present) into the stomach or midgut (Figure 
2, Mes), and from thence into the small intestine (In) and on into 
the large intestine or rectum (Rt). At the junction of the stomach 
and small intestine are found the Malpighian tubules (Mp), which 
are almost always present, though variable in number and hence 
sometimes used for classificatory purposes; they are believed to 
function, much like kidneys in the higher vertebrates, for the 
excretion of urates from the system. 

Fat Glands and Stink Glands. 

Of the internal organs connected with the Alimentary System 
it is only necessary to mention here the Fat Bodies, which are 
often immensely developed, and the Stink Glands which sometimes 
open into the rectal aperture, as in many Coleoptera. 

Reproductive System. 

In its main features, the type of the reproductive system is 
conaparatively simple. In the male the internal organs consist of 
testes and accessory glands (both usually paired but sometimes 
multiple, though always symmetrical) and paired seminal vesicles 
leading into a common ejaculatory duct which in turn leads into 

In this and similar accounts the reader must remember that only very tjeneral 
descriptions are possible in a book of this nature and that more advanced treatises must 
be consulted for the elucidation of details. The Alimentary System in particular is 
estreraely variable in structure and the relative proportions of parts in different insects. 
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the protrusible penis. In the female there are generally paired 
ovaries from which the eggs are. discharged through the oviducts 
into a common tube (the vagina) into which also runs the open end 
of the spermatheca or receptacle in which the male spermatozoa 
are received and stored. The ovipositor, which as its name implies, 
is the instrument by which the eggs are placed in position, assumes 
very different forms in different groups, and is often placed 
externally, as in many grasshoppers, Ichneumon-flies, etc. ; when 
internal it is capable of protrusion often to a considerable extent. 
Besides the actual sexual organs there are also in both sexes 
various accessory structures ; in the male, for examj)le, there is 
frequently a complex armature of chitinous hooks and claspers 
which often differ in character in species otherwise hardly distin¬ 
guishable and which are thus of great assistance in systematic- 
work ; and in the female there' may be sebific glands, such as occur 
in various grasshoppers, which pour out a gummy fluid which 
cements the eggs into a mass and at the same time gives them a 
protective covering. A great deal of work has been done on the 
spermatogenesis and oogenesis of insects but this subject cannot 
be entered into here. 

Fertile reproduction is generally attained in insects, as in the 
higher animals, by the union of the two sexes but occasionally 
aberrant forms of reproduction are met with. Of these the com¬ 
monest is Agamogenesis (a name derived from Greek words mean¬ 
ing “birth witliout marriage ”), commonly called Parthenogenesis 
(Greek, “ virgin-birth ”); in this case the female lays fertile eggs 
without the intervention of the male and this phenomenon is the 
normal mode of reproduction in the case of many Aphids and is 
also commonly met with in some other groups (scale-insects, bees, 
and moths). 

The case of the honey-bee is well known but is of considerable 
interest. The queen-bee has the power of withholding the passage 
of spermatozoa from the spermatheca in which these are stored. 
When eggs descend from the ovary, if the queen-bee allows sper¬ 
matozoa to issue, the eggs are fertilized and become females, 
workers or queens according to the food on which the young larv^ 
are fed. If, however, exit of spermatozoa is prevented by the 
queen-bee (or if she is old and the spermatozoa exhausted) the 
unfertilized eggs only develop into males (drones). The name 
Pedogenesis is given to cases in which agamogenetic reproduction 
occurs in the larval stage and this is known to occur in a few 
Diptera and Coleoptera (Miastor, Chirononuis, Microinalthid^e). A 
minute wingless fly (Termitoxenia), commonly found in Termites’ 
mounds in India, is reputed to be hermaphroditic, combining both 
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male and female reproductive organs in the same individual, but 
this point has been disputed and must be considered for the 
present as sub judice. In the case of a few Braconid parasites, there 
occurs the phenomenon of Polyembryony, in which a single egg 
divides to give rise to several embryos. Finally, we may make a 
brief reference to the phenomenon of Hypergamesis, found in some 
Heteroptera [e.g., the Bed-Bug, CUnocoris Icctularius) in which the 
great mass of spermatozoa take no part in the actual work of 
reproduction, which is accomplished by relatively few of the male 
cells, but are stored up in the body of the female and serve as a 
source of nutriment for the development of the eggs. But it may 
be added that the actual facts regarding most of these abnormal 
methods of reproduction are still open to doubt. 
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Chapter II. 

C LASS IFIC ATI ON AN 1) NOM E N CL ATU R E. 

“ Our little systems have their day ; 

They have their day, and cease to be. ' 

T J*: N NA' s 0 N— hi /JIe 111 oria ni. 

“ Nomina Insoctorum distincte iradere comenit. Nomina si percunt, perit et 
cognitio rerum ; nomina .si confundantur, confundantur omnia necesse est.’- 

KAruTiCii'S —Philosophia [Iniomolegica. 

The correct classification of insects is a problem which has 
exercised the minds of. entomologists for at least three centuries 
and that various systems and schools of thought are in existence 
at the present day affords perhaps the best proof that the problem 
is not so simple of solution as may at first appear. 

The casual observer who walks through a field and sees 
grasshoppers jumping away before his advance may think that 
grasshoppers are easily defined as insects that jump. But such a 
definition would also include many other insects, .such as fleas and 
some bugs and beetles, whicli no one would call grasshoppers. A 
fly, it may be said, is easily distinguished by having only one pair 
of wings; but other insects, such as the males of some scale- 
insects, share this similarity yet differ from flies in many other 
respects. Bees and wasps may be defined as stinging insects, 
but many caterpillars can sting just as badly, whilst the males of 
the bees and wasps have no sting at all. Caterpillars of butterflies 
and moths may be said to feed on leaves, but so do those of 
sawflies, beetles, etc. Such definitions— or, it would be better to 
say, such popular generalisations—have very little value, but 
they may serve at the same time to give some idea of the difficulty 
of classifying such an enormous assemblage as the world of 
insects by characters either natural or easily observed. 

The systems of classification generally used have been based 
as a rule on the structural characters of the atlult insect, especially 
on those of the wings and mouth-parts, or on the type of metamor¬ 
phosis or series of changes which insects undergo before attaining 
the adult condition. Each system has its good points and its bad 
and neither by itself can be accepted as satisfactory. 

A system based solely on the type of wings, for example, might 
unite grasshoppers and bugs and also flies and scale-insects, 
whilst the wingless crickets, wasps, moths, fleas, lice, etc., could 
not be separated at ail. The possession of sucking or biting 
mouth-parts seems at first sight to offer a reliable distinctive 
character and the nectar-siicking butterflies and motlis may be 
quoted as examples until we find that some of the moths have 
biting mouth-parts, and that some insects, such as bees and Thrips, 
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have mouth-parts which combine the biting and sucking types. 
Nor is it always easy to draw any strict line between insects 
having “ complete ” and “ incomplete ” metamorphosis, that is to 
say, between those insects having a larva differing greatly from 
the adult and separated in time from the adult by a resting (pupal) 
stage and those in which the larval stage is mainly separated in 
appearance and time from the adult by the absence of wings and 
lack of any pupal period. Termites, for example, cannot be said 
to undergo any complete metamorphosis, in the ordinary accepta¬ 
tion of the term, yet, in some species at least, there is a period or 
periods of “nymphosis” scarcely distinguishable from a true 
pupal period as regards quiescence and structural change. 
Aleurodidffi also are closely allied in all respects to the Rhynchota, 
yet they possess a quiescent pupal stage, whilst in their near 
relatives, the Coccidae, a definite pupal stage occurs in the case of 
males, but not in females, of the same species. In other cases, as 
in the females of some glow-worms, even when the metamorphosis 
is nominally “complete,” there is scarcely any notable difference 
between the larval and the final form of the insect. 

As a matter of fact, it is generally easier to divide insects more 
or less arbitrarily into groups than it is to divide them into Orders 
by any one system of classification. Such a remark is an obvious 
truism, but yet even at the present day one still sees attempts to 
apply some particular rule-of-thumb method to the classification of 
insects. The truth is, of course, that insects have gradually 
evolved during a period of millions of years, from one common 
ancestor or perhaps from several different types, and that in some 
cases groups of modern insects originally of the same stem have 
become extremely different in structure, metamorphosis or other 
conditions, whilst in other cases groups originally distinct may by 
convergence have assumed details of structure, metamorphosis, 
etc., which at first sight are deceptively similar. 

No fossil insects appear to have been found in India, but Geology 

tells us that insects existed in 
almost the earliest times (Low¬ 
er Silurian) of which any fossil 
records have come down to us. 
The very earliest insects known 
are perhaps hardly referable to 
any of the orders now extant 
but the three modern Orders 
of Orthoptera, Neuroptera and 
Hemiptera were already repre¬ 
sented in the Devonian period 
by forms which, though not strictly comparable with the modern 



Fig. 13.—Wing of Brodia priscot, 
incta, Scudder, a Neuropteroid Insect 
from the Staffordsliire Coal-Measures. 
(Geol. Mag. (2) VIII 293—July 1881.) 
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representatives of those Orders, already possessed facies which may 
fairly be called orthopteroid, neuropteroid, and hemipteroid. In the 
Carboniferous period these Orders, and especially the two former, 
were dominant whilst the Coleoptera began to make their appear¬ 
ance towards its close. The Lepidoptera, Diptera and Hymenoptera 
only appeared later, although all of these are known from rocks of 
the Secondary period. In the succeeding epoch, however (the 



Fig. 14 . —Diagram illustrating supposed Phylogeny of Hexapods. (Original.) 
Marks point of origin. The dotted line.s indicate doubtful lines of descent. 
2 -A 
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Tertiary), Insects seem to have flourished exceedingly and many 
of the fossils found in these rocks are referable to genera still in. 
existence. 

The scheme of descent of the modern groups of Insects is in¬ 
dicated roughly in figure 14, hut the limitations of an area containing 
only the two dimensions of length and breadth render it impossible 
to give a true idea, which will be grasped better by imagining the 
different stems to be branches emitting twigs and growing at 
different angles and at various heights from the paper, in some 
cases conveiging together and in others separating widely. It 
must, of course, be remembered also, in speaking of more recent or 
more ancient forms, that all existing groups of Insects are equally 
far removed in point of time from the archaic members of the Class, 
and that all that is meant is that some groups have adapted them¬ 
selves better than others to special conditions. 

A glance at figure 14 will show the impossibility of exhibiting 
the natural relationships of the various groups in any linear method 
of arrangement. 

There are, roughly speaking, two commonly accepted methods 
of the classification of insects, one system making use of about nine 
principal Orders, the other of about thirty. Both systems have 
their good points and their bad, but a system admitting many 
Orders seems to exhibit in truer perspective the real relationships 
of its components. The following list exhibits the various groups 
adopted in this book, arranged in order, commencing with the more 
specialized and concluding with the more generalized Orders :— 


tUoups auoptedin this 
book. 


Orders in which the groups in 
column I would be placed 
in the Nine-Order system. 


Remarks. 


1. Hymenoptera *... 

2. Coleoptera * ...1 

3. Strepsiptera ... I 

4. Diptera ... I 

5 . Siphonaptera '•h.. j 

6 . Lepidoptera "" ... 

7. Tiichoptera ... 

8. Neuroptera ... 

9. Panorpatte 

10 . Psocida 

11. Mallophaga ... f 

12. Ephemerida 

13. Plecoptera 

14. Odoriata 


Hyiuenoptora 

Coleoptera 

Diptera 

Lepidoj)tera ... 


Neuroptera (part) 


Insects with distinct 
metamorphosis and 
f with quiescent pupa 
structurally distinct 
from the larva. 


j Insects with little meta- 
y morphosis and no 
I definite pupal stage.f 


f Except in Aleuroclidu' and Coccid:e, two families of Rhynchota, in which a (.]uie.scent 
pupat stage occurs, 
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Grotijis adopted in this 
book. 


Orders, in which the group.- in 
column I would be placed 
in till' Ninc-tjrder system. 


Remarks. 


15. Rhynchota 

16. Anoplura 

17. Orthoptera 

18. Derniaptera 

19. Blattida; 

20. Isoptera 

21. Einbiadtc 

22. Thysanoptera’" 
2 t. Collembola 


^ Rhynchota 


Tliy.saniira 

Japygidte 


24 . 

25. 

26. Protura 


OrthoplL-ra 

Nettropleni (iiarl;) 
Thysanoptera 

Aptura ... 


r 


Insects with little 
metamorphosis and 
no definite pupal 
staye.t 


J 


Of these groups, however, only those niarketlarc of sufficient 
economic importance to be considered liere tint! the adult insects ot 
these groups may be separated by the following artificial key ; 


Mouth.parts sucking 
„ biting 
Only one pair of wings . 1 . 


-! 


Iliptera (Flies). 


o 

4 


I .epidoptera (Butterflies). 
Rhynchota (Bugs). 


S ^ 


6 ^ 


wo pairs ,, 
j^No wings 

'Vtfings covered with scales 
„ without scales 

Metamorphosis complete ; hind-) 

legs usually formed for jumping; Siphonaptera (Fleas), 
not clinging to hairs of host. J 

Metamorphosis incomplete; hind-'^ 

legs not formed for jumping; t.Anop!ura (Lice), 
legs modified to cling to hairs J 
of host. 

j Two pairs of wings of approxi- 6 
mately equal size. 

Two pairs of wings of unequal 8 
size. 

Antennte longer than length of 7 
head. 

Antennas shorter than length of 


head. 


Odonata (Dragon—flies). 


t Except in Ateufodida; and Coccidic, tw'o families of Khynchola, in which a quiescent 
]iupal stage occurs. 

J Male Coccida; (Scale-insects) form an exception but are not likely to come under 
non-entomological notice. 
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8 ^ 


Neuroptera (Lace-wing Flies). 
Isoptera (Termites). 


lO 


Wings permanent, with strong 
crossveins in central area. 

Wings soon shed, without cross¬ 
veins in central area. 

The two pairs of wings difl'ering 
in thickness of material. 

The two pairs of wings similar in 
thickness of material. 

( First pair of wings narrow, mem- 1 

branous, often longer than body, , . . 

“ . . [ Orthoptera (Grasshoppers), 

sometimes used as true wings in r 

flight; metamorphosis incom- j 

plete. J 

9 First pair of wings usually broad, | 

horny, projecting little if at all I 

beyond body, kept erect during ! 

flight which is accomplished 

solely by the second pair of 

wings ; metamorphosis complete. 

Minute insects, forewings narrow | , 

, , , \ T hysanoptera (Fhnps). 

and oar-shaped; metamorphosis ? 

incomplete ; no sting. J 

Minute to large insects, forewings j 


J- Coleoptera (Beetles). 


10 i 


usually more or less triangular ,• J 


Hymenoptera (Wasps, etc.). 


a sting often present; metamor¬ 
phosis complete. j 

There are numerous exceptions even to an artificial key of this 
sort, as, for example, all the wingless forms (such as ants, beetles, 
termites, etc.) of the Orders which normally possess wings. It is, 
therefore, hardly necessary to repeat here that it is easier to place 
insects into groups arranged around typical forms than it is to 
separate them exactly by any hard-and-fast rules. 

Over four hundred thousand different kinds of insects have been 
described from all parts of the world and of these probably about 
fifteen thousand are known from Southern India, where at least an 
equally large number remain to be discovered and described. 

By examination and comparison we can place an insect in its 
appropriate Order, Family and often its Genus and Species, that 
is, we can say that it resembles other examples so closely that it 
may be considered identical. But, having done this, we are no 
nearer knowing whether any information has already been pub¬ 
lished regarding this particular insect. Perhaps we find it damag¬ 
ing a crop and wish to ascertain whether it has been noted before 
as a pest and what remedies have been found efficacious. This 
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want is met by an artificial system of nomenclature which gives a 
name to every Order, Family, Genus and Species of animal, every 
different kind of animal being known by two names, those respect¬ 
ively of the genus and species to which it belongs. A knowledge 
of these names gives us a key to all that has been recorded about 
the animals concerned. 

In olden times insects, which were then little studied, were 
known by long descriptive phrases, such as “ the brown butterfly 
which flies in fields in the Summer,” and it will readily be under¬ 
stood that such phrases were not only cumbrous but often very 
vague. In the middle of the eighteenth century, however, Carl von 
Linne, better known by his latinized name of Linnseus, introduced 
the binomial system of nomenclature under which every animal and 
plant known at that time was given two names, a generic name 
common to each group and a specific name peculiar to each 
organism. This system was first fully elaborated in the Tenth 
Edition of Linne’s “ System of Nature” (‘‘Systema Natures”), 
published in 1758, and this book and date are taken as the starting- 
points of our modern nomenclature. 

All names are in Latin or, if derived from other than a Latin 
word, they are required to be latinized, although of late years it 
must be confessed that this rule is very loosely interpreted. When 
binomial nomenclature was introduced, a knowledge of Latin was 
an essential equipment of every educated man in Eurojie and books 
and descriptions written in Latin were therefore intelligible to the 
educated of all civilized Nations. Even nowadays short descrip¬ 
tions of new insects are often written in Latin and this language 
remains (nominally at least) the universal vehicle of zoological 
nomenclature. It is true that the commoner and more conspicuous 
insects of almost every country have acquired popular names but 
such names have usually only a very local and limited application, 
the same insect being known under different names in each country 
speaking a different language or different insects being known 
under the same name in different countries, whereby confusion is 
worse confounded. The “Cotton Bollworm ” of America, for 
instance, is quite a different insect trom that to which the same 
name has been applied in India. And as I write there is before me 
a popular book on injurious insects, issued in America in 1912, in 
which one and the same insect is called in different places the 
“Potato-Tuber Worm,” the “Tobacco Leafminer,” and the 
“Splitworm;” this insect has been called in India the “Potato 
Moth,” and it would be merely a waste of time to hunt up and quote 
here the various and yet different names under which this same 
insect is known popularly in England, Germany, France, Italy, 
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Russia, etc. But it will readily be seen how little useful would be 
a knowledge of only one or a few of such names to an inquirer 
desirous of ascertaining the distribution, lifehistory, or control of 
such an insect. So-called “ popular ” names are generally merely 
sops to ignorance and their use often serves to conceal a want of 
exact knowledge. Whilst of very limited and inexact application, 
they are no easier to learn or remember than the proper scientific 
names, which should always be employed, when known, in refer¬ 
ring to any one particular insect.'"' 

Not infrequently it happens that a previous description is 
overlooked, with the result that an insect, which has already 
been described and named, is regarded as a novelty and again 
described and renamed as such- Such cases are dealt with by the 
Law of Priority which provides that the name which was pub¬ 
lished first in point of time, if valid, shall be used and that the 
later-published names shall be sunk as synonyms. As an example 
of this rule we may cpiote the case of the common Indian Bedbug 
which was first described in 1803 under the name of hemipterus 
and redescribed in 1852 and again in 1861 respectively under the 
mmes rotundatus &nc\ macroccphalus the name Iieiniptcnts, having 
priority, must be used, the other names becoming synonyms. 

A generic name may not be used more than once in Zoology 
and a specific name may not be used more than once within the 
same genus. If names are given contrary to this rule, the iater- 
given names are inv;did. Tl\us, the name Arbelci was given to a 
genus of Rhynchota in 1865 and was again used for a genus of 
moths in 1879; the latter use was invalid, the name being 
preoccupied. 


Tliu follossing note un the use ui scienlitic names in Calirornia is so u propos that 1 
have no hesiiation in transcribing it here ;— 

“ At first glance they may appear rathc'i formidable to a majorit}’- of onr readers, but 
by embracing them at once, will ol>vialc the necessity of associating a popular term, and 
again later learning the scientific term for many of the intricate actions of insect species ; 
it will also avoid confusion later on. As an example, when the South African hymen, 
oplerous parasite, ScutL'llista cyancay wa.s first presented fo the growers of this State a 
Cl) arose iminerliately, suggesting that this species simjiiy be called “scutes." This, 
however, met w ith mmsiderable objections from enlomoldgical sources, and the use of 
the entire name, ScuLdllista cyajicay became general, and now the State Insectary is in 
receipt of thousands of letters from various growers over the State, asking for colonies of 
Scidcltisla cyanea. The same rule also applies to the names of our other beneficial 
insects. It, therefore, shows that it is as easy for the average layman to embrace the 
scientific term immediately, as it is some common phrase, which actually means nothing 
and is only a source of confusion and trouble Ihroughcul later years.’’ 

If scientific names can be adujTed so easily in the “ Land of Hurry," where Kngli.sh 
is the common language, it should be still easier to introduce their use into India w'liere 
the -Lnglish b popular ’’’ name is as much an alien as the I fitin one. 
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A generic name is always written with a capital initial letter. 
A specific name is always commenced with a small letter even 
when it is derived from a proper name. 

A name, to be accepted as valid, must be (i) published and (2) 
defined. By publication it is meant that the public can purchase 
copies of the description in a form other than manuscript and the 
earliest date on which such matter is accessible is the date of publi¬ 
cation. Definition must convey, by description or illustration or 
both, information sufficient to enable the author’s conception to be 
recognised. A name published without description is therefore 
invalid ; example, Plolheia ncphelotis was published as a name by 
Lefroy in “ Indian Insect Life ” but no description has ever been 
given and this name must therefore be disregarded as a nomen 
nudum (“ bare name ”). 

A valid name, once published, is inviolable and may not be 
changed even by the author except in the case of a printer’s error, 
for which there is evidence. An exception is made in the case of 
adjectival specific names, whose terminations may be changed to 
agree with the gender of the name of the genus in which the 
species is placed. 

The same name may be used for a species as is a])plied to the 
genus in which such species is contained. Example : Cossus cossus. 
All confusion is avoided by the use of different initial letters in 
each grade. 

In writing names of animals we usually add the name (often 
contracted) of the author of the specific name. Example: Phycita 
infuselhi, Meyr. 

Names of families are indicated by the suffix-c/a'and of sub¬ 
families by -nee. Such names are usually formed from the name of 
the oldest (/.c>. first published) genus included in them. 

It is impossible to enter here into the question of “ types,” sub¬ 
specific nomenclature and various other details, which are better 
suited for discussion in technical publications. The desirability of 
having a universally accepted and permanently stable system of 
nomenclature is unanimously agreed upon by systematic and eco¬ 
nomic workers alike and this result is only likely to be achieved 
by the acceptance by economic entomologists of the results attained 
by a rigid application of the rules of nomenclature. In this connec¬ 
tion the words written by Spence in 1834 are no less applicable 
today; “ Knowledge as to the structure, habits and economy of 
insects ought to be the grand and ultimate aim of entomologists; 
but this knowledge can be neither acquired nor diffused without 
systematic classification, which is the dictionary that must enable 
us duly to read the great book of Nature, and to which therefore. 
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so long as that dictionary still remains so incomplete, even the 
largest portion of the entomologist’s labours may be justly given, 
while at the same time no fact, however trifling, relating to the 
habits and economy of the objects of his stndy is suffered to be 
lost, the two great branches of the science, system and the natural 
history of insects (taken in its largest sense) being made to go hand 
in hand, and mutually to .support each other.” 
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Chapter 111. 

METAMORFHOSLS, 

“ There is a (litfereacy betweea a grul) and a buuerlly : yet your luilteiily was a grub.” 

Shakespe.^re. 

Insects, like most other animals, commence their existence in 
the egg stage and before attaining the adult state undergo a series 
of changes which are more exactly expressed by the term metamor¬ 
phosis. In the more primitive and generalized forms, of which the 
Fish Insect may be taken as a type, the amount of metamorphosis 
undergone is comparatively slight, the newly-hatched insect 
differing in little except size from the adult. In the case of a 
grasshopper, the metamorphosis undergone is also slight, but the 
adult differs from the young in possessing wings, although some 
grasshoppers are wingless even in the adult stage. In the more 
specialized groups of insects, however, the changes between the 
newly-hatched young and the adult insect are not only consider¬ 
able but they are abruptly separated by a third stage, different from 
that which precedes and follows it, in which the insect undergoes a 
period of quiescent inactivity during which it is known as a 
“ pupa.” Of this last group we may cite a butterfly as an example. 
It may be noted as a general rule that insects with slight metamor¬ 
phosis usually grow very slowly, whilst those with a pupal stage 
often complete a generation in a very short period of time, and that 
(speaking very generally and bearing in mind that all existing 
insects are equally far removed in point of time from any common 
ancestor, although, as pointed out above, the more specialized 
insects may be so removed by a greater number of generations than 
the unspecialized) insects with little metamorphosis are less special¬ 
ized and approach closer on the whole to the more primitive types 
of insects than do those with considerable metamorphosis. 

The various orders of insects with much or little metamorphosis 
are shown in the table on pages 20-21, but it may be useful to 
compare here the lifehistory of a Butterfly and a Grasshopper, as 
a type of each class. 
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Butterfly | 

(Holometabolic.) I 

Gras.shopper 

(Heterometabolic). 

I. Egg stage common to both. 

11. Larva, wingless, active, feeding j 

II. Young insect, wingless, act- 

on different food from adult, i 

ive, feeding on same food as 

growing and moulting, when ' 

adult, growing a)id moulting, 

fullgrown transforming to— ' 

when full-fed transforming. 

III. Pupa, (juiescent, not feeding or ^ 
growing or moulting, from | 

(without quie,scent stage) 


which emerges— ! 

I 

IV. Imago or adult butterfly, winged, | III. Adult insect, winged, active, 
active, (usually) feeding on | feeding on same food as 

different food from larva, not , stage II, not growing or 

growing or moulting but repro- j moulting but reproducing 

ducing and (in the case of a j and (in case of female) 

female) laying eggs from which laying eggs, 

the ne.xt generation commences, j 

Summary .— Four stages, each distinct i Summary .—Tiiree stages of whicli 
from others. , the second is compara- 

! tively little distinct from 

i the third. 

Speaking generally—and only general statements can be made 

when speaking of all the Orders of Insects as a whole—the 
presence or absence of a quiescent pupal stage is a factor by which 
all insects can be divided into two categories, sharply separated 
from one another, and this division appears to be one of funda¬ 
mental importance. It is, indeed, largely on this account that we 
reject the “ Nine-Order " system which unites such diversely meta- 
morphosic insects under the heading of “ Neuroptera ” and inter¬ 
polates the more specialized Orders between the less specialized. 

The ovum or egg varies very greatly in size, shape, ornamenta¬ 
tion, and method of deposition in the different groups of insects. In 
its simplest and probably most primitive form it may be considered 
as a spherical, colourless, transparent object consisting of a smooth 
chitinous outer shell enclosing protoplasm which is at first homo¬ 
geneous. At one point on the shell there is, as a rule, a microscopic 
depression, called the micropyle or micropylar area, in which occur 
minute canals leading into the interior of the egg by which the 
spermatozoa obtain access to the interior in order to unite with the 
female element for the purpose of fertilization. The micropylar 
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area is usually considered as the apex of the egg, the opposite side 
being the base, and the intervening portions being called the walls 
or sides. It follows from this that, in the case of an egg attached 
to a surface, the attached portion is not necessarily the base. As 
regards shape, eggs are rarely perfectly spherical but are usually 
more or less flattened or produced in one or more directions. The 
outer surface of the shell is sometimes most elaborately sculptured 
or ornamented, sometimes merely covered with rough pittings or 
elevations which may be arranged in roughly polygonal reticula¬ 
tions, or may be quite smooth. The method of deposition is equally 
variable; in some groups the eggs are laid singly, either scattered 
at random or carefully deposited in, on or near suitable food for 
the future hatchlings, in other groups the eggs may be laid in a 
mass sometimes covered with down from the body of the parent or 
with waterproof varnish or enclosed in a common shell or covering 
which may exhibit most elaborate structure. Amongst the most 
familiar of types of egg-masses found in India are those of various 
Mantids which arc so commonly seen attaciied to twigs, walls, etc. 
The number of eggs deposited varies very greatly in different 
insects from a dozen or less (some wasps, probably Hippoboscids) 
to several hundred or, in some social insects (Honey Bees, Term¬ 
ites), many thousands—perhaps over a million. The embryological 
development of Insects cannot be discussed here and it must suffice 
to say that the hatchling insect, when it has attained its full 
embryonic growth, escapes from the egg, often by gnawing a 
passage through the shell with its mandibles in the case of eggs 
deposited singly, but some larvae have special organs for opening 
the shell and others merely rupture it by their contortions. 

The term “ larva,” though often applied to all insects in an 
active ante-iraaginal condition, is better restricted to denote the 
second stage of those insects which possess a true pupa, the word 
“ nymph ” being used for the immature, active stages of those 
insects in which metamorphosis is slight (grasshoppers, bugs, etc). 
In popular language, in the case of butterflies and moths the larva 
is often called a “ caterpillar,” in flies a “ maggot,” and in beetles 
and wasps, etc., a “grub,” but the term “larva ” is more properly 
used to denote a stage which is strictly homologous in all these 
four Orders. 


»■ The term “embryonic'’ is here used as a]>plied to the individual in the inactive 
egg-stale only but the embryonic condition is not strictly coiii|)leled until the insect ha.s 
assumed adult characters. Ante-natal conditions/« acB are best si tidied in the case of 
some of the lower moths (IbTalidm, Tortricina and Tineina) in which the egg-shell is 
often so transparent as to facilitate observation of living material, 
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A typical larva may be considered as long and cylindrical, 
somewhat flattened along the ventral surface, and composed of 
about fifteen segments or rings between each of which the body is 
more or less constricted transversely. The first segment is the head, 
itself composed of four or more sub-segments fused together and not 
distinguishable after hatching, and this is a more or less chitinous 
(horny) oval case carrying the mouth with its appendages and (in 
free-living forms) a small number of ocelli arranged in lunularform 
on each cheek. The second, third and fourth segments (corre¬ 
sponding to the pro-, meso-, and meta-thoracic segments of the 
adult insect) each carry a pair of more or less horny legs which 
terminate each in a single claw. The fifth to fifteenth segments 
(of which, however, two or more are usually fused together) corre¬ 
spond to the abdomen or body of the adult insect and in free-living 
forms may carry a variable number of pro-legs which are generally 
present in the Lepidoptera (not more than five pairs), rarely present 
in the Hymenoptera (Saw-flies, more than five pairs) and absent 
in the other Orders. Breathing is provided for by a tracheal system 
communicating with the open air by means of spiracles which are 
small round openings found on each side of the second and fifth to 
twelfth segments in lepidopterous larvee but in some larvae 
(especially some of the dipterovis larv^) the breathing system is 
very greatly modified. Larvte living a concealed existence are 
usually whitish in colour, occasionally reddish, those living an 
active exposed existence are often highly procryptically coloured 
or show vivid warning coloration. The larva, when full-fed, casts 
its skin for the last time and changes into a pupa in which stage it 
is inactive and motionless (except for wriggling or occasional 

jumping movements). In 
the more generalized 
groups of the Lepidoptera 
and generally in the 
Coleoptera and Hymenop¬ 
tera the limbs of the 
future perfect insect are 
more or less separate, 
each encased in its own 
pupal sheath, but in the 
more specialized groups 
Fig. 15.— Pupa of Orneodes hexadactyla, of the Lepidoptera and 
a Lepidopterous Insect, showing ventral. ^he Diptera the ap- 

lateral, and dorsal aspects. (After Chapman.) , 

pendage sheaths are (so 

to speak) soldered into the rigid, smooth, uniform pupal shell. 
In all the holometabolic insects the cocoon-making instinct is 
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highly developed, the full-fed larva usually spinning a cocoon of 
silk or of fragments of vegetable matter spun together with silk, 
in the shelter of which it pupates and passes its pupal existence; 
when the larva lives within a case or within a burrow, however, 
a true cocoon is not formed as a rule and those larvEe which 
pupate in the soil generally dispense with a silken covering. 
In the more highly-specialized groups of Lepidoptera the cocoon 
is sometimes dispensed with, the pupa being left exposed and 
trusting to its procryptic coloration to elude discovery by ene¬ 
mies; most of the butterflies, for example, have naked pupse 
which are suspended by the tail by peculiar cremastral hooks 
(Nymphalidce) or attached at the tail and girt by a loop around 
the middle (Papilionidce, Pieridcc); in such cases there is often a 
marked degree of individual colour adjustment to agree with 
environment, and this power is also seen even in the case of 
some cocoons. 

Turning now to the heterometabolic groups, in which meta¬ 
morphosis is slight, we find that the immature insect, on emergence 
from the egg, leads an active existence and is (broadly speaking) 
similar to the adult except as regards the absence of wings, and 
these may be permanently absent or imperfect in some forms. In 
these groups the immature insect generally consumes the same food 
as the adult, whereas in holometabolic insects the food of the larva 
generally differs from that of the adult insect. 

In all cases, whether larva or nymph, the function of the 
immature active stage is to assimilate nourishment and to grow, 
and this is often done at an astonishing rate. The immature insect 
being encased in a more or less horny outer covering which is only 
capable of expansion within limits, growth is usually accomplished 
by throwing off this outer skin, such process being termed a 7 noult 
or ecdysis and the periods between moults being called stadia 
(singular, stadium) or instars. The frequency of moulting differs in 
different groups of insects and sometimes varies (as in some 
grasshoppers) in the two sexes. Usually there are about five moults 
but the number may be decreased in insects undergoing rapid 
metamorphosis (c.^.. House-fly, with about three moults) or increased 
in the case of insects whose immature condition is greatly prolonged 
{e.g., some Cicadida, with 25—30 moultsspread over a period of 
fifteen years or longer). The process of moulting, which is not 


* Observations on the number of moults in long-lived Cicadas have been made in 
America and it has recently been staled that this number is not so large as had been 
supposed. Riley’s observations, however, were usually accurate and may prove to be so 
in this case of individuals or races and I therefore leave the above paragraph as originally 
written.—T.B.F, 
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always accompanied Ijy a subsequent increase in size, is also 
necessitated in order to get rid of the waste products of metabolism 
induced by feeding and growth. 

The appearance of the immature insect often alters very 
considerably at each or any particular moult, especially in the case 
of caterpillars, in which the changes of colour and more particularly 
in the arrangement of the tubercles and primary hairs have often. 



Fig. 16.—Pupa of EuniencH conica (I) newly turned, less than one day old, 
and (2) the same a week later, showing development of petiole. 

The earlier stage shows primitive relationship to ancestral thick-waisted wasps, 
the development of the individual thus epitoini/iing that of the race. (Original.) 

in the earlier stadia at least, a phylogenetic significance which is 
of great importance in any natural system of classification. In a 
few cases, especially amongst parasitic insects (Cantharicl beetles, 
Strepsiptera, etc.), we find more than three immature stages, due to 
the development of more than one larval form ; this phenomenon is 
called Hypermetamorphosis. 

The time occupied by the metamorphosis of any particular 
insect, that is to say, practically speaking, the life of a single genera¬ 
tion, is very variable and may extend from a couple of weeks to 
twenty years. An average period in Southern India is probably 
about two months though many pests pass through a generation in 
a month or less. Some insects may delay metamorphosic changes 
until the advent of suitable climatic conditions and this may occur 
in either of the passive (oval or pupal) stages. Thus the eggs may 
retain their vitality until stimulated by an influence such as 
moisture, as in the case of eggs of mosquitos of the genus Stegomyia 
in which the eggs retain vitality for months in a desiccated con¬ 
dition (such as normally occurs duringthe dry weather preceding the 
monsoon in the localities—hollows in tree-trunks, etc.—in which 
they are deposited), hatching out when exposed to humidity. This 
is perhaps the case also with some grasshoppers. Or the eggs may 
not hatch out all at once, but a few individuals of each batch may 
emerge at intervals during a period of several months (as in the 
case of Orgyia antiqua) thus ensuring that some at least may meet 




CHAP. III.] 


METAMORPHOSIS. 


33 


with congenial conditions. Observations on abnormally extended 
pupal periods have chiefly been made in the case of Lepidoptera 
in which Order pupm from one batch of eggs, in the case of some 
species at any rate, are known to eclose moths, some in the first 
year after pupation and some in the second and subsequent years 
up to the seventh or later. Such an irregular eclosion will give the 
species concerned a better chance of survival by spreading the 
descendants of one generation over several seasons, some of which 
are likely to be favourable as regards climatic conditions or scarcity 
of parasites, and will also tend to secure cross-fertilization between 
different stocks. 

Although, as already noted, insects are usually developed from 
eggs deposited by the parent female, yet in most groups {e.g., 
Coleoptera, Lepidoptera, Diptera, Rhynchota) we meet with cases 
of viviparity, that is to say, the female extrudes, not passive eggs, 
but active living larvm. In the Pupiparous Diptera, of which the 
common Dog-fly is a familiar example, the larva is retained and 
nourished within the body of the female until it is full-grown, when 
it is deposited and pupates immediately afterwards. Instead, 
therefore, of the nutriment requisite to the growth and reproduction 
of the individual fly being absorbed by the larva directly, it is the 
adult fly only which feeds actively. 

In the great majority of cases the eggs are simply laid by the 
female which takes no further care of them, and as a rule she dies 
shortly after having deposited them. Sometimes the dead body of 
the mother remains by the eggs and forms the first meal eaten by 
the newly-hatched larvae. Even in cases where special provision 
is made for the young, as in the examples offered by the solitary 
wasps which collect and lay up a store of spiders or caterpillars on 
which or near which the eggs are laid, instinct rathe: than intelli¬ 
gent solicitude seems to be involved, for the cell is sealed and left 
to its fate. In some cases, however, true instances of maternal 
solicitude are known to occur and it is not uncommon, for example, 
to find a mother-earwig watching (one might almost say brooding) 
over her eggs; on one occasion at Yercaud, on turning over a log, 
I found a pair of earwigs with a pile of eggs which, when they 
were disturbed, the female carried away in her mouth into a safer 
place, whilst the male sought safety in flight. In the Hills also old 
rotten logs are commonly found to contain Passalid beetles which 
occur in little colonies, larvae, pupm and adults often being found 
together, and it has been shown that the adult beetles masticate 
the wood with their jaws to render it fit for the food of the larvae 
which are unable to feed by themselves on the unchewed wood. 
Care for the young by the mother-insect is also well known to occur 
,3 
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amongst the Rhynchota, in which group the females of several 
species of Pentatomidce, Reduviidae and even of the Membracidse 
have been noted to watch over their eggs and young. Amongst 
the Orthoptera the Mole-crickets (Gryllotalpa) are known to exercise 
maternal solicitude, taking particular care of their eggs and acting 
as unceasing sentinels around the nest. No special care of the 
eggs or young seems to be displayed by the Butterflies and Moths 
(Lepidoptera) or the Flies (Diptera), although in the latter group we 
meet with cases in which the eggs are hatched within the body of 
the parent and the larvae nourished there until fully grown; but 
amongst a few Hymenoptera and Social Insects generally great 
care of the young is often taken. 



Itg. 17.—Maternal solicitude in Cantao occllatiis, a Pentatoinid Bug whose 
female broods over her egg-s, which are generally laid on a leaf. It is inter¬ 
esting to note that, in batches of eggs found under natural conditions, the 
exterior eggs are almost always parasitised whilst those protected by the body 
of the mother escape parasitic attack. (Original.) 

A Tasmanian Sawfly * has been recorded as watching over the 
spot where she has laid her eggs, which are deposited in an incision 
between the two surfaces of a leaf of Eucalyptus, until the exclusion 
of the young, “ upon which, when hatched, she sits with outstretch¬ 
ed legs, preserving them from the heat of the sun and protecting 
them from the attacks of enemies, with admirable perseverance 
. . . . until death terminates her own existence.” Amongst 

social insects (Bees, Wasps, Ants, Termites, etc.), the young are 
usually fed by the adults, at first by the female parent and later 
on, when the colony attains large dimensions, by members of a 
“worker” caste. But these cases, except at the very commence¬ 
ment of the foundation of a new colony, scarcely answer to the 
term of maternal solicitude. 


* Perga lewisnY^esUyA.-, See Trans, Ent. Soc.,1., p. Arcana Entomologica, 

Vol. T, p. 2 . 
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Chapter IV. 

MEANS OF DEFENCE IN INSECTS. 

“ Get animal est tres mechant, 

Quand on 1’ attaque il se defend.” 

The means of defence adopted by insects against the attacks 
of their enemies are very numerous and can only be touched on 
here very lightly but, broadly speaking, they may be divided into 
(l) passive and (2) active defence. In the first group we find pro¬ 
tective resemblance and mimicry, etc., "whilst "warning coloration is 
perhaps intermediate between the two groups, active means of 
defence including the use of more or less poisonous bites or stings, 
urticating hairs, the discharge of acrid, volatile or nauseous 
liqu’rls, etc. 



Fig. 18 . —Sathrophyllia nigostr, a long-horned grasshopper common on tree 
trunks in Southern India. (Original.) 


Protective resemblance is probably the most primitive and also 
in modern times the most usual (and hence, we may add, the most 
successful) method of defence practised by insects, and under this 
term are included all cases in which insects resemble their surround¬ 
ings or any object commonly found in those situations in which 
they occur normally. Millions of years ago, when the Coal 
Measures were being deposited in the Palaeozoic Epoch, the cock¬ 
roaches of those ancient times had acquired a type of neuration 
strikingly similar to that found on the fronds of a fern (Neuropteris 
odontopteroides) which was one of the plants from which the coal 
was derived. In modern days the prevalence of protective resem¬ 
blance is best (and perhaps only) appreciated by the eye trained 
by field observation. On pointing out some protectively-coloured 
animal in its natural surroundings, nothing is commoner than the 
observation, “However can you see such things 1 I never see them 
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when it is not the individual that is at fault but merely the want of 
training in observation. 

Protective resemblance may be (usually) general, in which case 
the insect or other animal may exhibit in its shape or coloration or 
in both the general pattern-effect produced by its normal surround¬ 
ings, or it may be (more rarely) special, in which case the insect or 
animal bears a close resemblance to some different object (living 
or inanimate) found in its normal habitat. It would be tedious to 
attempt to give any general list (even of insects) of examples in 
each group. Those who are interested in the subject will find it 
an easy matter to make observations of their own in their particular 
field. There is no strict line of demarcation between the two 
groups and some animals may belong to both ; thus, the common 
Green Whipsnake (Dryophis mycterizans) may blend generally into 
the general appearance of the green bush in which it is stretched 
out or, if noticed in more detail, it may readily pass for a branch of 
the square-stemmed jungle vine (Vitis quadrangular is}. In passing 
it may be noted that, to be successful, protective resemblance does 
not necessarily connote inconspicuousness. 


Fig. 19.— Perisphceria, a Cockroach which rolls itself up into a ball when threat. 

eiied with danger. (After British Museum Guide to the Insect Gallery.) 

Some insects, when threatened by danger, simply roll them¬ 
selves up into a ball, at the same time generally dropping to the 
ground if not already on it. Such are many caterpillars, especially 
some of the hairy ones in which the hairs radiate out “ like quills 
upon the fretful porcupine,” serving the purpose of directly offens¬ 
ive weapons and also readily slipping through the grasp of any 
enemy attempting to pick up the caterpillar. Some cockroaches 
of the genus Perispharia have also the power of rolling themselves 
into a ball, when they greatly resemble a small Pill-millipede, the 
two extremities of the body fitting closely together so that the head 
and legs are completely hidden inside and protected. 

From such examples it is but a step to cases in which insects, 
on finding themselves discovered by enemies, simply drop to the 





CHAP. IV.J MEANS OF DEFENCE IN INSECTS. 37 

ground and lie motionle.ss, thus escaping detection. Instances 
might be quoted in almost all Orders but are most commonly seen 
amongst Moths and Beetles. The Weevils especially are noted for 
exhibiting the “ death-feint,” a name given to a special manner in 
which the limbs are held rigidly contracted ; this is accomplished 
by a voluntary stiffening of the muscles, as is shown by inducing 
the “ death-feint ” repeatedly in one individual, when the periods 
become shorter as the muscles become tired. 

An observer will soon discover that many insects, in an appa¬ 
rently deep state of quiescent rest on tree-trunks, etc., are yet 
acutely conscious of discovery and will often escape, even when 
they have not been disturbed, if observation is removed from them 
for an instant. Other insects, on the contrary, are so sluggish that 
they will permit themselves to be transfixed with a pin without 
even moving. 



Fig. 20. —The figure on the left is of Ennienes flavopicta, a long-waisted wasp 
armed with a powerful sting, that on the right is of a stingless Syrphid Fly 
iCaria sp.) which mimics the wasp. Both insects occur contemporaneously 
in the same localities in Southern India. (Original.l 

The term “ mimicry ” is properly restricted to cases in which an 
animal externally resembles another and biologically distinct kind 
of animal. The resemblance may be extremely close and detailed 
or it may be very rough and general; it may occur in any stage ot 
the lifehistory and may be produced by similar coloration, shape, 
or action, or a combination of any or all of these, but the internal 
and non-visible portions of the animal are never affected. The 
animal whose external appearance is thus copied is called the 
“model ” and is generally distasteful to enemies in some way, as 
by the possession of a sting or poisonous bite or nauseous taste or 
smell. The animal which copies the external appearance of the 
possessor of such noxious qualities is called the “ mimic.” When 
the mimic is palatable or defenceless the mimicry is called “Bate- 
sian ” mimicry ; but, in some cases, the mimic is equally distasteful 
as its model, and such cases form what is called “ Mullerian ” 
mimicry, both these cases (or theories) being called after the names 
of the men who first clearly enunciated them. 
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Both these forms of mimicry are founded on the fact that the 
normal enemies (especially birds, lizards, and amphibians) learn 
by actual experience which of their insect-prey are palatable or the 
reverse. A young bird, which first commences to forage for itself 
and catches (let us say) a white moth or a yellow-and-black wasp 
and finds that it has a nauseous mouthful or that it has been badly 
stung, will quickly learn to avoid insects which are pure-white or 
black-and-yellow in colour. Armchair critics may deny this, but 
no one who has lived for any time in the tropics and experimented 
on the gastronomic educability of insectivorous animals is likely 
to agree with them, and we may safely affirm that insectivorous 
animals do learn by experience to avoid insects of certain (generally 
conspicuous) types of coloration. Such common types are bold 
mixtures of red and black, black and yellow, red and white, white and 
(less commonly) other mixtures, of blue and yellow, etc. Generally 
speaking, we may say that an insect which is conspicuous in its 
normal environment is nauseous in taste and that such insects fall 
into a very small number of types of “ warning ” coloration. 

The result of this state of things is of equal benefit to the insec¬ 
tivorous animal and the nauseous insect, the former having only to 
learn a few common colour-combinations in order to know which to 
avoid as food, the latter having only to sacrifice a small proportion 
of its individual numbers in order to secure immunity after a short 
period of sampling on the part of each individual enemy. For 
example, if all wasps were coloured differently (some red and black, 
some white and black, some green, some yellow, some green 
and yellow, some blue and yellow, etc.), every insectivorous bird 
would have to sample at least one individual of each differently 
coloured kind of wasp and would have to remember which forms 
were palatable and which were not; whilst actually, most wasps 
being coloured black and yellow, a very few tests on individuals so 
coloured teaches the bird to avoid insects exhibiting those colours, 
with equal benefit to the bird and the insects, as the former incurs 
fewer unpleasant experiences and the latter avoid considerable loss 
in individuals, collectively at least. For it must be remembered, as 
a general rule, that an insect attacked usually connotes an insect 
destroyed ; an unpalatable insect may be rejected after capture, but 
often it is then in such an injured condition as to be practically 
moribund. 

From this it will be seen that the individuals of species forming 
a Mullerian mimetic group are practically members of a mutual- 
benefit association. If one individual each of species A and B 
suffice to teach a young bird that their common type of coloration 
is of a “warning” character, then other individuals of species. 
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C, D, E, etc., belonging to the same group, share in the benefit con¬ 
ferred by future immunity from attack by that individual bird. In 
the case of such a “ Mullerian ” association, therefore, there is no 
‘‘model,” strictly speaking; all the associates are “models,” but, 
on an average, the commonest {i.c., most numerous in individuals) 
member of the group will pay the heaviest toll. In the case of 
“ Batesian ” associations it is obvious that, for the mimicry to be 
effective, (l) the model must outnumber the mimic in individuals, 
and (2) both model and mimic must occur contemporaneously in the 
same area ; if the mimic were not less numerous any enemies would 
discover by experience (by the law of average) that insects of that 
particular facies were palatable and such colours—which, we have 

already stated, are ex liypothesi conspicuous.would in\'ite attack 

(and, incidentally, speedy extermination of the insect attacked) 
instead of avoidance. 

Insects which are distasteful are, we have just seen, often 
brightly coloured, but not all the gaily-hued gems of a collection 
of insects are necessarily distasteful. Many are indeed surprisingly 
inconspicuous when seen in their natural surroundings, with which 
their colours blend in complete harmony, and others secure safety 
from enemies by their wariness, activity, or speed on the wing, 
Many butterflies, which exhibit most beautiful markings on the 
upper surface of the wings, are sombrely coloured beneath and 
extremely inconspicuous when at rest with their wings closed 
together over the back. Numerous insects, in almost all the larger 
Orders at least, combine a conspicuous type of marking when on 
the wing with a very inconspicuous appearance when at rest, such 
insects usually making short sudden flights on disturbance, and 
the sudden apparent vanishing of its prey in this way must often 
secure such insects from successful attack by an enemy. Really 
nauseously distasteful insects, on the other hand, are often conspi¬ 
cuous and slow-moving as if to advertise their security from attack; 
the term “ warning colours ” is therefore well applied to such 
combinations of colour-markings. 

Some insects exhibit markings which tend to draw the attack 
of an enemy to some non-vital portion, usually of the wings, the 
insect itself thus escaping with slight damage. Amongst such 
“ directive ” markings we may specify particularly the tails, eye- 
spots, etc,, on the hind-margin of the hindwings of many butter¬ 
flies. In some of the Lycasnid* (e.g., Aphnceus and Virachola) the 
inner corner of the hindwing is not only provided with tails and eye- 
spots but is turned downwards at right angles to the rest of the wing 
so that, in the resting position when the wings are appressed together 
over the back, these little flaps of the wing simulate the anterior 
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extremity of the butterfly, the flaps themselves looking like a 
head and the spots and long slender tails simulating eyes and 
antenna; the anterior extremity (head, antennre, etc.) is incon¬ 
spicuously coloured and the apex of the abdomen does not extend as 
far as the false head, so that an enemy such as a lizard, seeing the 
butterfly at rest, in attacking the supposedly vital anterior 
extremity, would obtain only a mouthful of hindwing, the butterfly 
escaping without vital injury. A collection of butterflies made at 
random, without regard to the “ cabinet condition ” of the speci¬ 
mens caught, will soon convince any impartial observer that such 
directive markings do actually exhibit signs of attack by enemies 
(chiefly birds and lizards). 



/ 



Fig. 21.—Virachola isocrates, a Lycainid Butterfly, in its resting attitude 
showing simulation of the head by the tails and eye-spots, which project 
well clear of the body. The right-hand figure shows a view of the butterfly 
at rest as seen from behind, showdng the anal lobes and the manner in which 
the tails are projected on opposite sides. (Original.) 

Insects which exhibit “ warning ” coloration may acquire a 
nauseous taste from feeding on plants which are poisonous to 
vertebrate animals or from other causes. The rich colours of the 
scales of some butterflies are known to be due to the deposition of 
waste materials (of the nature of urates} of the excretory system and 
it seems possible that in other cases, in which the insects feed on 
non-poisonous plants, their nauseous qualities may be derived from 
the retention and use in this way of waste products of the processes 
of metabolism. 

From warning colours and innate nauseous qualities it is but a 
step to cases in which insects actually excrete substances which 
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are disagreeable to their enemies. Many insects, in almost all 
Orders, possess special glands from which they are able to 
discharge a liquid which may be offensive to the taste, smell, sight, 
or touch of an aggressor. The stink-glands of many bugs are well 
known to most residents in India, whether by the characteristic 
odour of the common Bed-bug or by the disgusting taste in one’s 
soup caused by a “ gundy ” which has been attracted by the lights 
on the dinner-table. In such cases the glands are usually situated 
on the lower surface of the thorax and some of the larger bugs are 
able to project a thin stream of liquid with great accuracy for a 
considerable distance. In Beetles the stink-glands are generally 
situated in the anal extremity of the abdomen and are particularly 
developed in some groups such as the Carabidae, Gyrinid^, and 
Staphylinidse. Some members of the former group, common in 
India under stones, etc., have earned the name of “Bombardier 
Beetles ’’ because they disch£irge a stream of liquid which volati¬ 
lizes instantly in the air as a brownish mist and with quite an 
audible report; this liquid causes a momentary severe burning 
sensation on the human skin and would doubtless disconcert an 
enemy sufficiently for the beetle to make its escape. Many of the 
minute insects which cause such discomfort when they fly into the 
human eye are Staphylinid beetles, the smarting sensation being 
due to the acrid liquid discharged by the beetle when it finds itself 
in danger. Some Paussid and Carabid beetles discharge a liquid 
which has a strong smell of Iodine. 

Many Ants discharge a strong solution of Formic Acid, which 
of course derives its name from the Latin word formica, an ant. 
The common Red Tree Ant (Qlcophylla smaragdina), contrary to 
popular belief, does not sting but grips with its jaws and throws 
out a fine jet of liquid from the tip of its abdomen. The caterpillar 
of Cerura vinula has glands from which it can direct a fine stream 
of Formic Acid solution, and this seems to be used chiefly to drive 
off parasites which endeavour to oviposit in the larva. The curi¬ 
ously swollen thoracic segments of the larva of Carea suldilis also 
contain a gland which is perhaps used in a similar way. The 
caterpillars of the Swallow-tail Butterflies possess a curious 
Y-shaped organ, called an osmatermm, situated on the anterior 
margin of the prothoracic segment, in which it is ordinarily 
concealed; when annoyed or attacked the caterpillar can evert 
this organ which diffuses a strong, disagreeable odour, differing in 
various species. 

In the case of Termites the soldiers are usually provided with 
glands in the head (sometimes extending into the abdomen), from 
which they can pour out a thin liquid which hardens rapidly in the 
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air into a sticky substance which appears to be highly obnoxious 
to the true Ants which are the Termites’ most relentless enemies. 
In Eutermes, the head of the soldier Termite is provided with a long 
frontal tube from which can be projected for a distance of two or 
three inches a very fine jet of liquid which hardens into a thin 
viscous thread immediately it touches the air. 

In some cases the nauseous liquid oozes out from the glands in 
such a way as to produce small bubbles, which probably secure a 
larger surface for the evaporation and rapid diffusion of the smell. 
Alllarches amongst grasshoppers and Hetcrusia amongst moths are 
conspicuous examples of this mode of defence. 

Occasionally the liquid discharged is so acrid as to blister the 
external skin of a vertebrate enemy and the consequences of eating 
an insect of this kind would doubtless be very serious. The best- 
known insects of this class are the Blister-beetles, many of which 
are extremely common in India and are conspicuously coloured red- 
and-black, blue, green, yellow, etc. In these beetles the glands are 
situated in the legs, the beetle when touched exuding a yellowish 
oily liquid which is capable of raising a large blister on contact 
with the tender human skin. Some of these beetles contain quite 
a considerable percentage of Cantharidin. 

The shape or structure of an insect may be such as to render it 
distasteful and secure it from hostile attack. The thickly-chitinized, 
almost armour-plated, integuments of some beetles and the 
possession of sharp spines in many beetles, bugs, grass-hoppers, 
etc., may be quoted as familiar examples. The two cases differ 
somewhat as exhibiting defence against different classes of enemy, 
since mere hardness (as of some weevils) would not avail against 
an enemy, such as a bird, large enough to swallow the weevil 
whole and grind it down in the gizzard or slowly dissolve its 
interior by digestive fluids gaining access by the joints and other 
apertures, whilst, on the other hand, such defences as sharp spines 
would help to protect an insect against large enemies but not 
necessarily against smaller ones. 

Hairy caterpillars, in which the hairs possess more or less 
irritant qualities, are sufficiently familiar in Southern India, where 
the general terms “ Kumbli-hula ” or “ Kumbli-puchi ” are freely 
and loosely applied to many very different kinds. In many of 
such caterpillars the whole body is covered with long hairs which 
are often rather loosely attached and barbed at the tip, so that they 
readily pierce the skin and become detached or break off, leaving 
the barbed tips which act as a mechanical irritant in the skin. 
Such hairs may also enable the caterpillar to escape by slipping 
out of the grasp of a captor or by keeping smaller insect.s [e-g., ants) 
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at a safe distance from the vulnerable parts of the body. In other 
cases special groups of hairs mai>' be modified intir defensive 
weapons—tussocks, spines, stinging hairs, etc. A brown caterpillar 
(Taragama siva) found commonly on babul (Acacia arahica) is clothed 
with short hairs and bears just behind the head two large patches 
of short black hairs which, when annoyed, it brings into contact 



I'lG. 'll. — I.asioeuiniiid I.irva' i Taragtiiiti .v/ivO on Iro; .trunk. 

(From an original photogi'apli 1)\- C. M\kav,\\'a Avvar.) 

with the disturber by lashing abotit with the fore part oF its body, 
the short hairs readily penetrating and becoming detached in the 
human skin. This is a common method of defence in this family 
(Lasiocampidcr) and the larval hairs are often woven into the cocoon 
from which they project on end to form a veritable “ cheveux-de- 
frise.” Sometimes, particularly in the slug-like caterpillars of the 
Limacodidre, the hairs may be modified to form stinging organs 
which can inflict very severe punishment on an aggressor. 

The production of sound is another mode of defence in insects, 
many of which stridulate when picked up. Some Cicadas, when 
caught, will utter a piercing shriek very different in tone from 
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their ordinary song. The caterpillar of the Death’s-head Moth 
makes a clicking sound, as do some other caterpillars, while the 
moth itself squeaks shrilly, at the same time depressing its wings 
and exposing theyellow-barred abdomen. The female of Xylotrupes, 
a large Dynastine beetle, when caught, emits a sudden, unexpected, 
loud hiss very disconcerting to its captor. The angry chidings of 
bees when their nest is approached too closely warn the intruder in 

tones very differ¬ 
ent from their 
ordinary busy 
hum, and at least 
one species of 
Termite (Termes 
convulsion arius) 
makes a con¬ 
certed rhythmic 
pattering when its 
nest is opened. 

Some of the larger insects are able to defend themselves by the 
use of their mouth-parts against the aggressor or by means of the 
sharp spines with which their fore or hind legs are armed, and some 
of the predaceous bugs, especially the larger water-bugs and 
Reduviids, are able to inflict a painful poisoned bite by means of 
the rostrum, It is, however, only in the Hymenoptera (Ants, Bees, 
Wasps, etc.) that a true sting is found in the posterior extremity of 
the abdomen of the perfect insect. In some of these insects the 
sting is used as an offensive weapon in the capture of prey, either as 
/—, food for the insect 

Vi \ \ itself or for its pro- 

/ ^ / gsny, but as a rule 

the sting is only 
used as a means of 
defence. It may 
be noted that the 
sting, when pre¬ 
sent, is confined 
to individuals of 
the female sex, 
the males even of 
wasps and bees 
being destitute of 
a sting. 





Fig. 24.—-Sting of Honey-bee. (Original.) 





Fig. 23.—Section of Head of a Reduviid Bug [Harp- 
actor sp.) showing Poison-gland. (After Berlese.) 
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Some insects secure themselves from attack by constructing 
shelters or little houses which they drag about with them, this being 
probably a highly developed form of a primitive concealed mode 
of living for defensive purposes. The Rice Case-worm (Nymphida 
depunctalis) and the common Bagworm (Clania crameri) are familiar 
instances. The larvae of many of the Cassid beetles are provided 



Fig. 25.—A Cassid larva (Aspidoinorpha sanctce-crucis), commonly 
found on Sweet-potato, c.arrying its excrement over it.s back. 

Three times the natural size. (Original.) 

with a long forked “tail ” which they hold over the back and carry 
on it their cast skins and excrement, so that the true nature of the 
larva is often concealed. Several predaceous larvae (Chrysopa, 
Euhlemma, etc.) place the empty skins of their victims on their backs 
and thus achieve concealment at once from enemies and prey. For 
it must be remembered that a structure, marking, etc., may play 
more than one part in the economy of an animal, whether insect or 
not, and that a predaceous animal which is protected from its 
enemies by its procryptic coloration is equally equipped for 
approaching its prey. Colours which are bright and “warning” 
to foes may be alluring to prey and also attractive to the opposite 
sex. 

Luminosity in insects may be briefly considered here as it is at 
times a means of defence although probably more often of use for 
sexual attraction. The best known examples of luminous insects 
in India are the numerous species of glow-vtorms, usually errone¬ 
ously called “Fireflies ” although the true Fireflies, belonging to the 
family Elaterida, do not occur in India. In glow-worms the lumi¬ 
nous organs are usually placed beneath the posterior segments of 
the body. In many species only the male is winged, the female 
being wingless and grub-like, both this sex and the larva having 
luminous organs. The luminosity is entirely voluntary and is often 
rhythmic, large numbers of individuals emitting a momentary flash 
with one accord. The efficiency of the light emitted by these little 
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beetles is remarkably high, being estimated at practically lOO per 
cent, of the energy used, there being almost no heat-rays or actinic 
rays, whilst the light-value of the electric arc is only about ten per 
cent, of the energy used and that of the sun only about thirty-five 
per cent. Several other beetles besides the Lampyrida are known 
to be luminous, at least occasionally, and undoubtedly many' more 
Indian insects -will be found to be capable of emitting light. 
Amongst those insects in whicli this phenomenon has hitherto 
been noted, mostly outside of India, are various beetles {Carabida;, 
Paussidfr, Staphylinidcv, Tencbrionidce, Elatcridcc, Cerambycidce, Bup- 
rcstidce, etc.), Ephemeridce, larvfe of Lepidoptera and Diptera, and 
Collembola, but some of these are perhaps luminous as the result of 
disease, the luminosity being due to the activity of bacteria and 
not to the presence of true photogenic organs. The intermittent 
flash of a flying glow-worm is perhaps a means of defence by 
puzzling an enemy as to its whereabouts. There is also some evi¬ 
dence that Lampyrid beetles are distasteful to nocturnal insectivo¬ 
rous birds and bats, so that the light is perhaps a “warning” 
signal, 
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Chapter V. 

COMMUNICATION AMONGST INSECTS. 

“ Hast thou heard the biilterllies, “ Happy the Cicadas’ lives, 

What they say betwixt their wings ? ” Cor they all have voiceless wives.” 

Ten n yson— .4 deli tic. Xetia rch its. 

The simplest form of communication airiongst insects is by the 
production of sounds which may or may not be audible to human 
ears but, except in the case of social insects, communication is 
usually restricted to methods by which the sexes are brought 
together or rendered attractive to one another. The hum caused 
by the vibration of the wings or otherwise iluring flight, as in the 
case of a Hawkmoth hovering before a flower, can scarcely be 
considered as communication, similar sounds being produced by 
other rapidly-vibrating bodies such as a spinning top or wheel. 

The shrill piping of Mosquitos and Midges and the chirping 
song of male Crickets and Cicadas are familiar instances of sounds 
produced by one sex in order to attract or charm the other. The 
song of Cicadas, though often distressingly discordant to our 
senses, is doubtless sufficiently pleasing to their voiceless females 
and is astonishingly different from the shrill shriek of alarm emitted 
by the insect when captured. 

Several of the long-horned green grasshoppers, commonly found 
on plants and often attracted to light in the evenings, utter a very 
shrill chirping and are further remarkable as possessing well- 
developed auditory organs which may readily be seen on examina¬ 
tion of their fore-legs. A similarly situated auditory organ is 
found in many crickets and mole-crickets. In other insects the 
auditory organs may occur on the antenrim, abdomen or elsewhere. 
The note of the hum of the female mosquito, for instance, causes 
certain of the hairs of the antenna of the male to vibrate sympatheti¬ 
cally so that, by turning his head until both antennse are affected 
equally, it is probable that the flight of the male is directed to the 
female with considerable accuracy. 

It is impossible to enter here into the mechanism of the stridula- 
tory organs of insects, be.,, of the organs which produce “song,” 
as these vary so greatly in different species. Usually the sounds 
are made by the vibration of a membrane or the scraping of one 
part over another, the latter generally being ridged. Stridulation 
is not confined to grasshoppers or even to large insects; some 
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small water-bugs (Microvelia), scarcely visible to the naked eye as 
they run along the surface of the water-film, are able to stridulate 
so loudly as to be audible from a distance of several yards. The 
caterpillar of the Death’s-head Moth makes a clicking sound 
when annoyed and the moth itself produces a shrill squeak not 
unlike that of a bat; but these are defensive sounds rather than 
communicative. 



Fig. 26.—Hiiidwing of male Nyctipao hicroglyphica, showing gland 
opened; /. is the fi'enulum. (Original.) 

Several moths and a few butterflies are known to stridulate on 
the wing and such stridulation is doubtless sexual as a rule. As 
an instance we may quote the case of Nyctipao hicroglyphica, Drury, 
a large black Noctuid moth which is well known, especially in some 
of the Hill-districts of Southern India, from its habit of flying along 
paths at dusk and producing a loud clicking sound which is often 
especially disconcerting to horses because the moths seem to be 
attracted by moving objects and therefore often fly around the 
heads of horses which may be frightened by the clicking of the 
moths. The fact that this moth stridulates has been noted before 
but 1 am not aware that the mechanism of its stridulatory organs 
has been examined. In the first place we may note that it is only 
the male moth which makes a noise and that this is a distinct, loud, 
sharp click, such as might be produced by running a stout pin or 
quill slowly but firmly across the teeth of a comb. On examining 
the moth, a glandular patch covered with long flocculent hair is to 
be seen on the upperside of the fore-margin of the hindwing, near 
the base of the wing, and this appears to be part of the stridulating 
organ ; it is hollowed and convex on the lower surface of the wing 
and opens like a purse (being hinged along the fore edge of the 
wing) and perhaps serves as a sort of sounding-board to increase 
the noise, which is apparently produced by the tip of the frenulum 
(the long horny bristle at the base of the foremargin of the hind¬ 
wing which locks the wings together in flight); this tip passes 
through the retinaculum (the loop on underside which holds it in 
position) and either rubs over the outer surface of the pocket or, 
more probably, catches its hinder edge and pulls it open with each 
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flap of the wing, thus at once making the noise and exposing the 
flocculent yellow androconial hairs which line the interior of the 
pocket and which doubtless emit a smell attractive to the female. 
It will be seen from figure 26 that the neurational structure of the 
wing is extraordinarily tlisforted, but in the female, in which sex 
the glandular pocket is absent, the neuration (system of wing-veins) 
is normal. 

In the foregoing case the female may be attracted to the male 
by sound or by smell and this instance therefore leads us to cases 
in which one sex is attracted by scents emitted by the other. 
Numerous instances of this attraction might be quoted especially 
in the case of moths in which the males may be attracted from dis¬ 
tances of several miles in search of a female ; in such cases the 
female is usually sluggish(often wingless)and the males have highly 
pectinated (comb-like) antennae by which they perceive the scent 
emitted by the female; this principle is taken advantage of by 
entomologists who expose a virgin female in a small cage and 
capture the males as they “ assemble." In many butterflies, 
(’specially the Pierids (“ Whites ’’) and their allies, the males have 
on their wings specially modified scales, called " androconia,’ from 
which they emit a pleasant perfume which is quite perceptible in 
living or fresh specimens and which is undoubtedly attractive to 
the female. 

Attraction of the sexes by sight is very commonly met with and 
has produced the evolution of many of the strikingly handsome 
colours exhibited by the males of sexually-dimorphic insects, 
spiders, lizards, birds, etc., already rendered familiar in innumer¬ 
able publications. A very striking case amongst insects is, 
however, afforded by certain glow-worms in which the wingless 
female alone is luminous and gives out a beam of light by which 
the non-luminous winged male is attracted to her, whereupon the 
tight is obscured. 

As may be expected, it is amongst social insects that we find 
that means of communication have attained their maximum effici¬ 
ency and in such cases the methods employed are perhaps more 
truly communicative than merely sexually attractive as in the 
foregoing instances. There are few truly social beetles but the 
Passalids ma'- f^h'ly be included in this category. These are large 
black ber.ies found conifflonly in the hills in rotting wood in which 
they occu' in small family parties usually consisting of immature 
and adul- forms ; the larvae have the first pair of legs modified into 
stridulat.ng organs and the beetles themselves also are able to 
striduhUe. When such a family party is dislodged from a rotten 
4 
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log and its members scattered, they stridulate and collect together 
again by means of the communication thus established. 

No one who has ever watched Termites or opened a termitarium 
can have failed to observe the curious vibratory movements of their 
bodies which evidently serve as a means of communication. By 
placing living specimens on a sheet of paper or table the sounds 
produced by these vibrations become readily audible. One large 
Termite found fairly commonly in the red-earth Plains of Southern 
India is especially noteworthy in this respect and has earned its 
name of Termes convulsionarius from this habit; when a nest is 
opened up, the noise produced by hundreds of these Termites 
vibrating in unison is clearly audible from some little distance as a 
rhythmic pattering or rustling and probably serves at once to 
intimidate the disturber and to sound a warning throughout the 
nest. There is no doubt whatever but that these vibratory move¬ 
ments have different and well-understood meanings and serve the 
purpose of speech. 

It is, however, amongst the Ants, well named as the most highly 
developed of all insects, that communication is best established. 
'I'he way in which foraging ant-scouts communicate knowledge of 
the presence of food may be seen daily in every bungalow in India. 
Belt, in his “ Naturalist in Nicaragua,” gives several instances of 
what may even be called intelligent communication amongst ants, 
from which the following may be quoted One day when watch¬ 
ing a small column of these ants [Eciton haniata], I placed a little 
stone on one of the ants to secure it. The next that approached, 
as soon as it discovered the situation of the prisoner, ran back¬ 
wards in an agitated manner, and communicated the intelligence 
to the others. They rushed to the rescue, some bit at the stone 
and tried to move it, others seized the captive by the legs, and tugged 
with such force that I thought the legs would be pulled off, but they 
persevered until they freed it. 1 next covered one up with a piece of 
clay, leaving only the ends of its antennas projecting. It was soon 
discovered by its fellows, which set to work immediately, and by 
biting off pieces of the clay, soon liberated it. Another time I found 
a very few of them passing along at intervals. I confined one of 
these under a piece of clav at a little distance from the line, with his 
head projecting. Several ants passed it, but at last one discovered 
it and tried to pull it out, but could not. It imm.-^di. *ely set off at 
a great rate, and I thought it had deserted its comrade, , at it had 
only gone for assistance, for in a short time about a azen ants 
came hurrying up, evidently fully informed of the circ ustances 
of the case, for they made directly for their imprisonec comrade 
and soon set him free, 1 do not see how this action cOuld be 
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instinctive. It was sympathetic help, such as man only among the 
higher mammalia shows. The excitement and ardour with which 
they carried on their unflagging exertions for the rescue of their 
comrade could not have been greater if they had been human 
beings, and this to meet a danger that can only be of the rarest 
occurrence.” . . . “ I shall relate two more instances of the use of a 
reasoning faculty in these ants. I once saw a wide column trying 
to pass along a crumbling, nearly perpendicular, slope. They would 
have got very slowly over it, and many of them would have fallen, 
but a number having secured their hold, and reaching to each 
other, remained stationary, and over them the main column passed. 
Another time they were passing a water-course along a small 
branch, not thicker than a goose-quill. They widened this 
natural bridge to three times its width by a number of ants cling¬ 
ing to it and to each other on each side, over which the column 
passed three or four deep. Except for this expedient they would 
have had to pass over in single file, and treble the time would 
have been consumed. Can it not be contended that such insects 
are able to determine by reasoning powers which is the best way 
of doing a thing, and that their actions are guided by thought and 
reflection ? This view is much strengthened by the fact that the 
cerebral ganglia in ants are more developed than in any other 
insect, and that in all the Hymenoptera, at the head of which they 
stand, they are many times larger than in the less intelligent 
orders, such as beetles.” And on another occasion Belt states that 
he found a colony of these ants shifting from an old to a new nest 
to which they were carrying their stores of food. “ Between the 
old burrows and the new one was a steep slope. Instead of descend¬ 
ing this with their burdens, they cast them down on the top of the 
slope, whence they rolled down to the bottom, where another relay 
of labourers picked them up and carried them to the new burrow. 
It was amusing to watch the ants hurrying out with bundles of 
food, dropping them over the slope, and rushing back immediately 
for more.” And again, “ I shall conclude this long account of the 
leaf-cutting ants with an instance of their reasoning powers. A 
nest was made near one of our tramways, and to get to the trees 
the ants had to cross the rails, over which the waggons were 
continually passing and repassing. Every time they came along 
a number of ants were crushed to death. They persevered in cross¬ 
ing for several days, but at last set to work and tunnelled under¬ 
neath each rail. One day, when the waggons were not running, 
1 stopped up the tunnels with stones ; but although great numbers 
carrying leaves were thus cut ofi" from the nest, they would not 
cross the rails, but set to work making fresh tunnels underneath 
4 -' 
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them. Apparently an order had gone forth, or a general under¬ 
standing been come to, that the rails were not to be crossed.” 

It is difficult to resist conceding a certain degree of reasoning 
faculties to animals displaying such intelligent methods of dealing 
with quite extraordinary circumstances, and such cases may 
perhaps be taken as bridging to some extent any gap existing 
between reason and instinct. The subject cannot be discussed 
more fully here but is certain that the majority of even the most 
complex of the actions of insects are regulated by instinct and that 
cases of reasoning are very rare and confined solely to the most 
highly-organized of the Social Insects. 
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Chapter VI. 


T O P I S M S . 


“ The word tropism means the tendency to react in a definite manner towards 


external stimuli.” 


Wn.LEY —Convergence in Evolution. 


In the last chapter it was seen that the actions of insects are 
only controlled by intelligent reasoning in very rare cases, if at all. 
In practically all cases their actions under any given conditions are 
rigidly guided by what are known as tropisms. Here it may be 
useful to give a few definitions. A habit may be defined as the 
behaviour of an organism under natural conditions, a reaction as 
its behaviour in the laboratory or under more or less natural condi¬ 
tions of observation in the open. A tropism is its reaction or res¬ 
ponse to a definite external stimulus. For example, an organism 
may be attracted by light, in which case it is said to be positively 
phototropic (i.e., turning towards light); or it may be repelled by 
light, in which case it is said to be negatively phototropic ; or light 
may not affect it at all, in which case it is said to be itassively 
phototropic. All these tropisms are to be observed in eveiy 
organism, either positively or negatively or passively, and often, at 
different times, both positively and negatively in the same 
individual. 

Tropic responses have been divided into the following classes:— 

(1) Phototropism or response to stimulus of Light. 

(2) Heliotropism „ „ Sunlight. 

(3) Chemotropism „ „ Chemicals, 

(4) Thermotropism „ „ Temperature. 

{5) Thigmotropism „ „ Contact with 

solids, 

(6) Geotropism „ „ Gravity. 

(7) Rheotropism „ „ Water currents. 

(8) Hydrotropism „ „ Water and 

moisture. 

(9) Anemotropism „ „ Air currents. 

These are shown grapically in figure 27, but it may be remarked 
that the territories of the stimuli may sometimes overlap, and that 
a different grouping of these tropisms may be expected as our 
knowledge increases. 

Phototropism, sometimes known also as phototaxis, covers all 
responses due to the stimulus of Light, but it is perhaps better to 
restrict the term to cases in which direct sunlight is not employed 
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ITg. 27.—Diagram showing Tropic Reactions. (Original.) 

as heliotropic reactions are not necessarily the same as phototropic 
and the two may indeed be opposed to one another. A moth which 
hides away from daylight (negatively heliotropic) is strongly at¬ 
tracted by artificial light at night, and that this positive phototro- 
pism is not entirely due to the fact that it only occurs during 
the insect’s normal hours of activity is shown by the fact that this 
reaction is exhibited most strongly on dark nights. It is a fact of 
common observation that very few insects fly in to light on bright 
moonlight nights. The use of light-traps to capture insects and 
control crop-pests is a practical application of this reaction, as is 
also the capture of fish at night by the aid of torches. The Bedbug 
may be cited as an example of an insect exhibiting strong negative 
phototropic tendencies. 

Heliotropism has been studied especially in the case of many 
butterflies which may be observed to settle and then carefully to 
orient themselves to the sun’s rays so that they may obtain in some 
cases a maximum of heat-rays on their wings or in other cases so 
that a minimum amount of shadow may be thrown by the wings. 
Animals which are positively heliotropic have been called phane- 
rozoic, and those which avoid the light of day cryptozoic. 

Chemotropism, it must be admitted, is a vague and elastic term 
covering responses to such stimuli as those of smell equally with 
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those induced, for example, by the solution of chemicals in the 
environment of aquatic organisms. The much-lauded “ wonderful 
instinct " which impels a female insect to lay her eggs on the 
particular plant or substance suitable for the food of the larvae is 
as a rule merely a mechanical response to definite chemical stimuli 
exerted by the appropriate larval food. It has been shown, for 
example, that a blowfly will readily lay its eggs or maggots on 
meat, on which the larv« normally feed, but that it will not lay its 
eggs on fat, upon which the larvae could not feed. This is not a 
case of instinct or intelligence but is simply due to the fact that 
certain chemical stimuli from meat cause the blowfly to lay its eggs. 
In fat these stimuli are lacking but can be produced artificially,when 
the fly will lay its eggs although the larvae cannot feed on the fat. 

Chemotropism will undoubtedly in the future be put to practical 
use in economic entomology to a very large extent. Its practical 
applications at present include the attraction of moths by assem¬ 
bling and by the use of baits such as sugar either painted on trees, 
etc., or used in combination with a special trap, and the attraction 
of some fruit-flies by the use of oils. In these latter cases, tins 
containing water with a little oil (kerosine, citronella, etc.,) are 
exposed in localities in which fruit-flies occui and the male flies 
are attracted by the smell of the oil (which doubtless exercises the 
same tropic reaction as the odour emitted from the scent-glands of 
the female of that particular fl,y) and are drowned in the tins. 

Thermotropism, or response to the stimulus of temperature, is 
perhaps in some cases scarcely distinct from Chemotropism. 
Hibernation and /Estivation (the passing of the cold and hot 
seasons in an inactive condition) are probably controlled directly 
by thermotropic responses. 

Thigmotropism, or response to the stimulus of contact with solids, 
is generally not a very evident phenomenon. Its positive aspects 
are strongly exhibited by many spermatozoa, such as those of the 
cockroach ; if these be examined in a cavity-slip under the micro¬ 
scope, they will be found to be adherent only to the sides of the 
cavity or the coverglass and not free in the cavity ; when brought 
into contact with an egg, they adhere strongly to its surface over 
which they wander until one reaches and enters the micropyle, thus 
securing fertilisation. Some insects which are found beneath bark 
are positively thigraotropic. 

Geotropism, or response to the stimulus of gravity, is exhibited 
by many caterpillars both positively and negatively at different 
times. Whilst feeding they are usually negatively geotropic, 
crawling upwards on any vertical object should they fall off the 
food-plant, but when full-fed and about to pupate in many 
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caterpillars the gcotropic reaction becomes positive and they crawl 
down from the tree or plant to enter the soil. Ladybirds offer a 
familiar example of a negatively geotropic tendency as they always 
tend to crawl upwards and in a natural state this is of practical use 
to them because they crawl up to the tips of the twigs of plants 
and, if Aphids are present, they stop to feed but, if there are no 
Aphids, they ffy off to search another twig. 

Rheotropism, or response to the stimulus of water-currents, is 
exhibited by many aquatic insects and other animals such as fish. 
On streams in the hills various Gerrids may usually be seen 
maintaining their position against the current and on the look-out 
for any small insects which may have fallen into the water. 

Hydrotropism is exhibited strongly by many aquatic insects; if 
these are caught and liberateil, even many yards away from the 
edge of a pond, they make straight for the water without any 
hesitation. The preference for a dry or a damp habitat is very 
distinctly shown by many insects and other animals and may 
sometimes be turned to practical account, as by the flooding of 
fields to dislodge crickets, etc. 

Anemotropism, or the response to the stimulus of air currents, 
is closely akin to rheotropism and in both cases it is usually found 
that insects tend to orient themselves against the prevalent current. 
The large migration-flights of butterflies just before the break of 
the monsoon are familiar sights in many localities, the air being 
sometimes thick with thousands of butterflies all hurrying impetu¬ 
ously in one direction. The fact that these migration-flights 
generally take place in India about May and November seems to 
point to the possibility of their being due to anemotropic tendencies 
on the part of the butterflies concerned. According to my own 
observations these flights are almost always against the wind. 

Having considered these various tropic reactions it may 
be well to add a few words regarding their practical importance- 
In the first place it must be clearly understood that these 
tropisms are purely mechanical reactions to physical or chemical 
stimuli and that these reactions are set up and must necessarily 
and involuntarily be carried out by the organism concerned 
regardless of its own benefit or injury thereby. A moth immolates 
itself in a lighted lamp, not because it likes the light nor on account 
of curiosity; the light probably has a definite chemical reaction on 
its muscles so that its head is perforce drawn (by the contraction of 
the muscles) until it is oriented towards the light after which its 
movements in flying can only lead it to the source of light. Thus 
the rapidly-moving insect gets into the. flame before the heat has 
time to check it in its flight. If one eye is covered with an opaque 
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paint, the insect flies or creeps in circles, with the iinaft'ectecl eye 
always turned towards the centre. 

It cannot be too strongly emphasized that, given the requisite 
conditions, these tropic reactions are bound to take place ; they are 
absolutely independent of volition and many of them can be 
reproduced with purely mineral or unorganized material, being 
brought about by ordinary chemical and physical forces. It follows, 
therefore, that the fuller investigation of these tropisms forms a very 
promising field for research work in connection with the control of 
insect-pests; for, if we can find methods by which any particular 
insect may be attracted in obedience to a tropic reaction, we shall 
be in possession of a very powerful w'eapon for its control. Such 
attraction is usually strongly specific and often confined only to 
one sex of a particular species, both these conditions being instanced 
in the attraction of fruit flies to essential oils; here it is only the 
males which are attracted and, generally speaking, each species is 
attracted by a different oil. In this case the attraction is of little 
practical use as only the males are caught and these have generally 
fertilised the females before capture so that little actual control is 
achieved. But in other cases, notably in that of Agrotis ypsiloii, 
greater success has been attained and that on a practical field- 
scale whereby thousands of acres of crops have been saved which 
in previous years had been damaged by the caterpillars of this 
moth. It has been found, in this case, that the female moths 
require to feed in order to develop their eggs successfully before 
these are laid and that during this period, which lasts a week or 
ten days, the females may be attracted by exposing a mi.Kture of; 

Water ... ... ... 200 jrarts by weight. 

Sugar or jaggery ... ... 400 „ 

Alcohol ... ... ... •5 

Ethyl acetate .. ... 3 ,, 

Trials of this mixture with the closely-allied Enxoa segetis in 
.Southern India, however, have been unsuccessful, so that this 
mixture also appears to be strongly specific. 

The use of light-traps for the capture of crop-pests has already 
been mentioned as an obvious instance of the practical application 
of a tropic reaction. But here again we require more exact experi¬ 
ments to ascertain what species of insects are attracted and in 
what proportions, both of the total number of individuals in a given 
area and of the relative proportions of the sexes, and (for each 
insect) the optimum meteorological conditions under which light- 
traps may be used, and the relative efficiency of different values of 
light both as regards strength and colour. 
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It will, therefore, be seen that, however, theoretical such a subject 
as Tropisms may seem at first, it is one that is likely to prove of 
great practical importance in Economic Entomology in the future 
when extended and patient experiments shall have yielded methods 
applicable to the control of insect-pests on a large scale. 
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Chapter VII. 

INSECT.S AND PLANT.S. 


“ \ij other animals sii.stain such intimate and complex relations to plains as insects do. 
Tlio more luxuriant and varieil the flora, (he mure alimidant and diversilicr! its accompanv - 
ing- insect fauna." 

Foi.som —Rntoinology 

Insects, in common with all other animals, derive their living 
ultimately from plants, either by feeding directly on green leaves, 
living or dead wood, etc., or by devouring other animals which sO 
feed or which in their turn have derived their nourishment directly 
or indirectly from plant-eating organisms. But besides this more 
obvious relationship between insects and plants, there are other 
associations between the two groups which may be considered 
here briefly; such are insectivorous plants, the fertilisation of 
flowers by insects, and symbiotic relations between plants and 
insects. 

Although most insects live at the ultimate expense of plants, yet 
on the contrary some plants capture insects, usiudly by means of a 
sticky excretion, and actually digest them. An example commonly 
found in the hills of Southern India is the little red sundew (Droscra) 
which grows commonly in marshy places and whose gum-tipped 
tentacles situated on the upper surface of the leavesglisten in the sun 
and give the plant its appropriate popular name; examination of 
these plants will usually reveal small flies, ants and Jassids adhering 
to the gummy tentacles which bend over and absorb their juices. In 
the Plains also small insects are often found attached to the sticky 
fruits of a Boerhavia common in sandy places and it is probable 
that this sticky exudation also exercises digestive properties. The 
well-known Pitcher-plant (Nepenthes) also attracts insects which 
are drowned in the water contained in it and their soft parts dissol¬ 
ved and digested. It is noteworthy, however, that the tables are 
often turned and that even insect-eating plants are not exempt from 
attack or use by insects ; one little caterpillar lives solely on sundew 
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seeming to prefer the drops of gum c.xuded by the tentacles, another 
allied caterpillar attacks the Bocrlinvin, feeding especially on the 
droplet of gum, and the receptacle of the Pitcher-plant supports 
quite a small fauna of aquatic insects. 

The successful fertilisation of flowers is secured in very various 
ways, but as a rule plants have developed contrivances by which 
fertilisation of the ovaries is accomplished by means of pollen deri¬ 
ved from another plant of the same species or, in other words, cross¬ 
fertilisation is secured as far as possible. In some cases this end 
is attained by means of the wind which carries innumerable grains 
of pollen of which some few are blown indiscriminately onto the 
female organs of the same or another plant. But, in the case of 
practically all our more familar flowers, cross-fertilisation is secured 
by utilizing the services of insects and it is supposed, generally 
speaking, that the shapes, colours and perfumes of flowers have been 
elaborated to their present perfection largely as a result of the com¬ 
petition between them to attract the visits of insects. As is usually 
the case, competition and specialisation have proceeded hand in 
hand and, whilst some flowers have elaborated gaudy colours to 
attract insects by sight, others have specialized in the development 
of perfume to tempt the sense of smell of their welcome visitors ; 
and it is for this reason that we find so many handsome flowers 
without perfume and so many flowers which smell sweetly but are 
otherwise inconspicuous. And specialisation has proceeded further 
than in the mere development of general attractiveness by parti¬ 
cular methods, for many flowers have specialized in the attraction 
of certain particular classes of insects ; of such cases that of the 
Humble-bee and Clover is a familiar instance. And most observers 
will have noticed that those flowers which exude their perfume 
towards nightfall usually have white petals which are conspicuous 
at dusk, at which time such flowers are visited by Hawk-moths and 
similar insects which only fly after sunset. 

On the other hand many insects are highly specialized by 
possessing habits or structural modifications which enable them to 
obtain the nectar offered by the flowers which at the same time 
they pollinate unconsciously but in the most effective manner. 
The development of an especially long tongue, such as is found 
in the Honey-bees and Hawk-moths, may be cited as an example 
of this, many crepuscular Hawk-moths having a tongue which is 
much longer than their whole bodies. 

In normal cases the insect, whilst taking the nectar from a 
flower, touches the anthers and carries away pollen-grains which 
it brings into contact with the stigma of the next flower visited. 
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Fk;. 2S,—Hawk-rnoth iHcrsc convolvuli) feeding at flower, showing length 
of (ongiic when extended (natural .sizcF The side view of the head 
shows the tongue as rolled up when not in use. (Original.) 


thus securing cross-pollination, the structural arrangement of the 
flower being such that pollen from the last-visited flower is brought 
to the stigma in each case, thereby ensuring cross-fertilisation. 



62 


SOME SOUTH INDIAN INSECTS, ETC. 


[CHAP. VII. 


It is impossible to attempt to narrate here the various adapta¬ 
tions in both insects and plants by which cross-fertilisation is 
secured but we may note in passing the curious fly-trap formed by 



I'lG. 29 .—Section of Aristolochia, a flower which attracts flies. These are able 
to enter but not to escape owing to the inwardly directed hairs of the 
perianth tube. After the anthers have dehisced, these hairs shrivel and 
permit the flies to escape. (After Knuth.) 


AristolochUi, into which small flies are attracted and imprisoned 
until the pollen is ripe when they are again released, and the 
methods by which the pollinia of Asclepiads and Orchids are 



30,_Head of Sphingid Moth with two Pollinia attached to the left eye. 

(Original.) 

attached to the legs or heads of insect visitors thereby ensuring a 
dispersal of pollen to the plants visited afterwards. There is a 
vast and almost untrodden field in India for anyone who will take 
up the study of the pollination of flowers by different animals 
(insects, birds, bats, etc.). In various tropical regions, notably in 
South America, there are found plants which are inhabited hry 
ants to whose use they are perhaps specially modified. These 
plants have usually hollow thorns or internodes, admirably adapted 
as nesting-places for ants which bore into them, sometimes through 
a specially thin portion of the outer surface, and live in the spaces 
thus provided. In some cases the plants provide not only shelter 
for the ants but also secrete from special glands a sugary fluid 
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which serves the ants as food. The ants, which are usually small 
but provided with a virulent sting, swarm out and attack any 
animal which handles the tree roughly and also the leaf-cutting 
ants which attempt to strip the leaves. The relation between the 
ants and these plants seems truly symbiotic although this has 
been denied. The Oriental plants Myrmecodia, Hydnophytum and 
Dischidia are well-known examples of plants which provide special 
accommodation for ants which rush out and attack any disturber. 
The thorns of the large-thorned Babul (Acacia latronum), common 
in many parts of Madras, often contain nests of small ants 
(I'apiiwma indicum and Cremastogaster sp.A but no observations 
seem to have been made regarding their exact relations with the 
plant. Very possibly it will be found to be a case of symbiosis. 



Fig. 31 .—Portion of leaf of Acacia sundra. showing ant-atirBcfing gland 
on base of leaf stalk. (Original.) 

Acacia sundra, another tree common in Madras, has large glands, 
which attract ants and which are situated on the basal parts of the 
leaf-stalks. 

A few insects even cultivate plants for their own use and 
amongst such insects in India we may specify the Ipirlae (Scoly- 
tida;), or Shot-hole Borers, and some of the Termites. The sponge¬ 
like comb made by these latter insects is well-known, being 
freipiently revealed during excavations or when a Termites’ mound 
is opened up. It is composed of vegetable matter which has been 
passed through the bodies of the Termites several times until every 
particle of nutritive value has been extracted, when it is built up 
into combs whose size and structure are often characteristic of the 
particular species of builder and which provide a large surface in a 
small bulk. If examination be made of one of these combs freshly 
extracted from a nest, its surface will be seen to be sprinkled over 
with minute snowy-white globvdes, which are really small fungi 
cultivated by the termites and eaten when they attain a proper size, 
not being allowed to develop beyond this; but if the comb be 
abandoned, this and several other fungi, normally kept within 
bounds by the termites, will grow luxuriantly. Other fungi, of 







M .— Kini^us (C ollybia albuininosr^ = Ai iiiillaria (‘Urlii/al 
fianii ('oiiib o{ Odontoteriiu^s sp., Cniinl)at(H'(.', Nosa'iiibor 
(I'roin ai) original by W. McKai;.) 
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which one is shown in figure 32, sometimes grow from the comb 
whilst this is still inhabited by its inmates and such fungi 
sometimes mark the position of a nest which is not revealed by 
the erection of a mound of any sort. 
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Chapter VIII. 

SYMBIOSIS AND PARASITISM. 

Symbiosis (Gi-eek : sy», together; h'os, life) is a term applied to 
the state of affairs which arises when two different organisms 
live in company, neither harming the other, but each on the con¬ 
trary obtaining benefit from its partner’s activities. One of the 
most familiar examples of this interrelationship is afforded by the 
numerous tribe of lichens which occur so commonly on rocks and 
trees in all damp places. Until comparatively recently the lichens 
were considered to be a distinct class of plants but it is now known 
that a lichen is not one distinct organism but a compound of two 
plants, a fimg'us and an alga, utterly distinct in structure and in 
mode of life. Owing to the absence of chlorophyll a fungus can 
only obtain the carbon necessary to its growth by appropriating the 
tissues already elaborated by a chlorophyll-containing (green) plant 
for its own use and it can therefore live only on dead or living 
organic tissues. In the case of a lichen, the fungus absorbs water 
and other material from the bark or rock on which the lichen is 
growing and can use as nutriment those substances which have 
formerly been part of living organisms but the non-organic mate¬ 
rials are passed on to the algal partner which is able to utilize 
them by means of its green cells. The alga and the fungus each 
make use of what the other cannot utilize and the waste, left over 
by each as the result of its vital activity, is again assimilated by 
the other partner. Thus the association is complete and mutually 
advantageous. 

There are many degrees of symbiosis and it is not always 
necessary that the partners should live permanently in company as 
in the case of lichens. The association may be intermittent although 
the benefit is mutual. A common example of this state of things is 
seen in the case of cattle egrets and other birds which attend 
cattle and catch the flies and ticks which attack these animals. In 
this case the birds derive benefit by feeding on the flies whilst the 
cattle benefit at the same time by being rid of their parasites. 

The term commensalism (Latin ; aim, together with, in com¬ 
pany with ; mensa, a table) is often used as a synonym of symbio¬ 
sis, but it is better to restrict this term to cases of symbiotic rela¬ 
tionships in which the common partners share the same food, as it 
seems obviously incorrect to apply the term commensalism to cases 
5 
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such as those of lichens and cattle-birds, in which the partners to 
the arrangement do not feed on even the same class of food. Some 
of the mites found so commonly on the larger dung-beetles are 
probably commensals rather than true parasites, helping to keep 
their host clean by feeding on the particles of dung which get 
attached to the short hairs, etc., on the body of the beetle. 

The small winged Borborid flies (Liniosina eqiiitans) found 
commonly clinging to the under-surface of the large dung-beetle 
{Scarabmis gangeticus) probably feed on the same substances as the 
beetle but are not symbiotic partners, as the beetle seems to derive 
no benefit from the arrangement and merely provides transport for 
the flies, saving them the trouble of hunting for food for themselves. 
This is an example of what is called Phoresie. 

Social insects, also, although they feed on the same food, can 
scarcely be called commensals, because they do not belong to 
different species and are therefore excluded by the definition of 
symbiosis given above. 

Turning to a few examples of symbiotic relationships between 
insects we find that social insects, as partners of the one part, 
afford some of the best instances. Some caterpillars of the 
Lycaenid (blue) butterflies possess on the posterior part of the back 
a special gland from which they exude a sweet liquid greedily 
sought after by various ants, which on their part tend and protect 
the caterpillars; and these latter have become so dependent on the 
attentions of the ants that it is found impossible to rear them un¬ 
less the ants are allowed access. Aphids (green-fly). Scale-insects, 
and other plant-sucking bugs are also tended and protected in a 
similar manner by ants who are repaid by the sweet honey-dew 
which is exuded on their solicitation; but in these cases, if ants are 
not present or are in numbers insufficient to collect all the honey- 
dew, this is voided excrementitiously by the Aphids, etc., whereas 
the Lycrenid caterpillars do not seem able to get rid of their 
secretion unless this is removed by the ants. 

In the nests, also, of both ants and Termites are found nrany 
insects, belonging to almost all Orders, which are called rayrmeco- 
philous (ant-loving) or termitophilous (termite-loving), as the case 
may be, and which are only found in these nests. Many of these 
insects tire truly parasitic on their hosts but many of them are 
symbiotic partners. Numerous small beetles, for example, found in 
these nests are fed by their hosts and in return exude from special 
glands a liquid which is eagerly sought after. In the case of some 
root-feeding Aphids and Scale-insects, also, ants are known to 
excavate little chambers around roots on which they place these 
insects which are guarded and tended by the ants in exchange for 
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their sweet excretion. In countries with a. cold Winter the ants 
have even been noted as taking care of the eggs of Aphids through¬ 
out the winter, placing the young newly-hatched Aphids out on 
plants in Spring during fine weather but taking them back to their 
nests in bad weather or on cold nights. 



33—Section of Xylocopa showing Mites in abdominal cavity. 
(After Berlcse.) 


We must not omit mention of the extraordinary case displayed 
by the common large blue Carpenter Bees (Xylocopa), although this 
is perhaps rather to be described as an example of symbiosis than 
as one of pure parasitism. These bees have at the base of the 
abdomen a chamber in which live small mites of the genus GreetiiaX 
The mites are apparently of no use or inconvenience to the bee, 
although perhaps they may feed on other mites which are true 
parasites. 

Examples of true symbiotic relationships exist between many 
ants and Aphids, Scale-insects, Caterpillars, Fulgorids, etc., the 
ants tending and protecting the other insects which in return yield 
a sweet excretion which is eagerly licked up by the ants. These 
relationships may prove of great practical importance in the control 
of insect-pests, as the ants often deliberately carry scale-insects on 
to plants previously uninfested, and may also prevent predators or 
parasites from attacking their proteges. I have actually seen an ant 
standing guard over a scale-insect and warding off the attack of a 
parasitic fly which was trying to lay its eggs in the scale. The 
caterpillars of some of the Lycrenid butterflies, as noted above, are 
apparently absolutely dependent on the removal of their sweet 
excretions by ants and cannot survive unless the ants are allowed 
access to them, and this fact could doubtless be turned to practical 

* The name Gieeiiia, being preoccujjierl in Insecta, will have lo be changed. 
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account should such caterpillars require to be controlled as 
pests. 

A parasite is an organism which lives at the expense and to the 
detriment of another organism, and this latter we call its host. 
Fleas, Itch-mites, Lice and Bed-bugs are familiar examples and 
some species of each class all have man as their common host. 
These are Ectoparasites or external parasites, living outside the 
body of the host, but many forms are Endoparasites living inside 
the body of the host, and as examirles of the latter class we may 
cite the malarial parasite, the plague bacillus, and intestinal worms. 
Probably no insects are exempt from the attacks of parasites, 
whether these be other insects or other animals (worms, protozoa, 
etc.) or plants (fungi and bacteria). The parasites themselves are 
often attacked by other parasites, which we call Hyperparasites, 
and these again may be parasitized by yet others. Truly the poet 
wrought better than he knew in writing 

Big fleas have little fleas 
Upon their backs to lute ‘em. 

And little fleas have lesser fleas 
—And so ad infinih/m. 

An original parasitic attack upon a host is called Primary Para¬ 
sitism, the term Secondary Parasitism being applied to all subse¬ 
quent attacks by parasites. Hyperparasitism is the normal attack 
of one species of parasite upon another species of parasite and 
superparasitism occurs when a normally primary parasite attacks 
a host already parasitized, the result generally being (in the case 
of insects and their usual endoparasites) that the tissues of the 
host prove insufficient to meet the needs of the latest comer so that 
it is forced to attack its predecessors. 

The foregoing paragraph mar^ seem technical, but it is none the 
less of the very first importance to obtain a very clear idea of the 
final result of parasitic attack. Insects which become pests of 
crops frequently increase to destructive numbers because parasitic 
control is absent or insufficient and the artificial introduction of the 
necessary parasites seems, to the minds of many, the final solution 
of the problem of control. And doubtless this is so if it is clearly 
realised that parasites will only control a species, that is to say, they 
will normally keep down its numbers, but they will not exterminate it 
altogether. For in practice parasitism does not seem able to 
deal with more than about 75 per cent, of the total number 
of any destructive insect. If parasites are present in such large 
numbers that a very high percentage of the host must be attacked 
to enable all the parasites to lay their eggs, they are compelled to 
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oviposit in insects already parasitized, so that superparasitism 
occurs, with the result that very few of the parasites survive in the 
next generation to attack the possible hosts which have escaped 
being parasitized. The numbers both of host and parasite there¬ 
fore undergo a sudden drop (see fig. 34), the host because of the 
large proportion destroyed by the vast numbers of parasites present, 
and these latter on account of internecine struggles caused by 
superparasitism. It is probable that in such cases the mortality 
amongst the parasites is proportionally much higher than in the 
case of the insect parasitized and this latter is therefore able to 
increase its numbers very rapidly, the parasites again increaising as 
their hosts provide more abundant food until the increase of the 
parasites once more overtakes that of their host, with the result 
that superparasitism again occurs and the wave of increase is again 
checked. 



I'lc. .14.—(Graphic Curve showin.c increase au(i diicreasc of Host and Parasite. 

(Original.I 


in economic work the study of the parasites of the various 
insect-pests is of the very first importance and at the same time it 
is often a matter of great difficulty and complexity, not only to find 
out which parasites attack any particular crop-pest, what are their 
lifehistories and what are their names, but to work out also the 
various relations between them and to decide therefrom whicii are 
beneficial and which are injurious. For it is not to be supposed 
(though too often taken for granted) that a parasite must be bene¬ 
ficial merely because it is a parasite. Many parasites are injurious, 
since they attack insects which are beneficial. If we take the case 
of a caterpillar, which is a crop-pest, and of a parasite which 
checks it, the latter may be looked on as beneficial; but this 
parasite may itself be attacked by a hyperparasite, which in its 
turn may be looked on as injurious in this particular case. But it 
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is possible (and cases are known) that the hyperparasite is 
normally itself a parasite directly on another injurious insect, in 
which case it is beneficial. And so we have to know the lifehistory 
and occurrence of a parasite in great detail before we can say off¬ 
hand whether it is beneficial or injurious. This is work of the first 
importance which has remained hitherto practically untouched in 
India but which, it is hoped, will be taken up in the near future. 
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Chapter IX. 

THE BALANCE OF LIFE. 

“ l^'or not a creature lives beneath the sun 
But has some dangers every Jay to run*'' 

Knifk —\-cbiiia to Man, 

In preceding chapters we have already discussed Reproduction 
and Metamorphosis in insects. Let us now take the case of an 
insect laying only two hundred eggs and passing through its life- 
cycle in one month ami consitler the possible number of its 
descendants if all attained maturity. Commencing for convenience 
sake on 1st January we have one fertilized female which lays 200 
eggs, all of which hatch and mature by the end of the month ; on 
the average half of these will be females, each of which will lay 
200 eggs on 1st February and by the end of February we have 100 X 
200 = 20,000 mature insects, of which half again will be females 
laying between them 10,000 X 200 = 2,000,000 eggs. It would be 
tedious to follow the increase month by month, but simple calcula¬ 
tion shows that by the end of the year the descendants would reach 
the prodigious total of two trillions (2,000,000,000,000,000,000,000,000) 
of individuals. The human mind is quite incapable of grasping 
the significance of such a figure but a few comparisons may assist 
imagination. If one thousand of the insects weighed only one 
ounce, their united weight would be 558,035,718,571,428'5 tons, and 
if one thousand measured one cubic inch they would cover an area 
of almost fifty thousand millions of square miles with a uniform 
layer one inch deep or would fill a space of 7,862,931 cubic miles or 
a cube measuring 198 miles along each side. Taking fhe dry sur¬ 
face of the whole earth to be fifty-one millions of square miles, 
they would cover the whole of this to a depth of over eJghty-one 
feet. 

The case of the insect which we have considered abo^■e is by no 
means extraordinary as regards either the number of eggs deposited 
or the shortness of the life-cycle and it must also be remembered 
that we have only considered the case of a single individual of one 
species amongst the thousands of different insects found in every 
squa mile in India. 

But, after reckoning the theoretically possible rate of increase as 
shown above, let us descend to facts and ask, what will be the 
actual number of descendants of our imaginary insect which we shall 
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expect on the average to find at the end of the year ? The answer 
is very simple. As a rule, we shall find two individuals, only one 
of which will be a female, still capable of laying two hundred eggs 
which will hatch and complete their life-cycle in a month, but whose 
descendants will not on the average either increase or decrease in 
numbers. 

What is the explanation of the enormous difference between the 
potential and the actual rate of increase ? Briefly speaking, it may 
be summed up under the three heads of (i) adverse climatic condi¬ 
tions, (?) a limited food-supply and (3) the attacks of enemies, and 
these causes may be further summarized under the general title of 
the Struggle for Existence. On the one hand, then. Reproduction 
and Growth constantly tend to the increase both of each individual 
and of the number of individuals, and on the other hand the Struggle 
for Existence tends to neutralize these forces, which together con¬ 
stitute the Balance of Life of the species as a single entity. On the 
whole, the balance remains fairly even and the numbers of any 
species in a given area remain on the average approximately con¬ 
stant in the absence of unusual environmental conditions, but the 
beam of the balance is never at rest but is always vibrating slightly 
on either side of its average position, and occasionally the beam 
swings violently in one direction or the other as dearth or disease 
or accident plays havoc with the numbers of the individuals or as 
these increase with increase of food-supply or more favourable 
environmental conditions. 

Every kind of insect or other living thing, therefore, is constantly 
faced throughout its whole life with the struggle for existence, and 
has literally to succeed in the fight against competition and enemies 
to be able to live at all. All animals and plants are constantly 
engaged in this struggle and, whether their young or eggs or seeds 
may be counted on the fingers of one hand or be reckoned in millions, 
on an average the number of any organism remains fairly constant 
under unchanged environmental conditions. Man himself is not 
exempt from the stress of competition, although his superior intellect, 
in the more civilized races at least, helps him to defy many of the 
natural checks on increase. In older and more uncivilized times it 
was no uncommon thing that— 

“ A plague upon the people fell 
A famine after laid them low, 

Then thorpe and byre arose in fire. 

For on them brake the sudden foe.” 

Even to-day in India it is not uncommon to hear of a village deci¬ 
mated by a man-eating tiger or leopard whilst even more destructive 
are the minute organisms, such as the malarial parasite and the 



CHAP. IX.] THE BALANCE OF LIFE. ;3 

bacilli of plague and cholera, which also take their toll of human 
life. 

As noted above, the three destructive factors which are probably 
most important in maintaining the balance of life are climate, 
food, and enemies. In a country such as India we scarcely need 
to be reminded of the great importance of climatic influences. 
Defect in the monsoon rainfall means loss of crops whilst undue 
excess may cause disastrous floods. So far as man himself is con¬ 
cerned loss of crops may mean famine, although here the human 
intellect comes to his assistance by providing irrigation schemes to 
render him less dependent on the monsoon rainfall and rapid 
means of communication (railways, roads) by which supijlies may 
be brought in from other more favoured districts. But for other 
animals the effects of climate in lessening the food-supply may be 
very serious. 

The subject of enemies is so vast that it can only be st.ited here 
that it is the exception for any animal or plant to die of pure old 
age. At every stage of its existence it is subject to attack, within 
and without, by parasites which live at its expense and by preda¬ 
ceous animals or plants which kill it outright. In the fictitious 
insect whose rate of increase was considered at the commencement of 
this chapter, for every egg successfully deposited it was seen that 
ninety-nine failed to reach a state of reproductive maturity, and 
such a stringent rate of selection is the rule in the case of insects 
under'natural conditions of existence. 
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Chapter X. 

INSECT PESTS. 

“ There is no exception to the rule that every organic being naturally increases at so 
high a rate that, if not destruyeil, the earth would soon be covered by the progeny of a 
single pair.” 

Darwin —Origin of Species. 

The word “ pest ” is so commonly used in connection with 
insects to denote injurious species that its meaning is usually well 
understood, although it is difficult to give any definition of general 
application. Perhaps it may be said that an insect becomes a pest 
when by its large number of individuals it does noticeable damage 
directly or indirectly to man himself or to his livestock, growing 
crops, stored produce, or other possessions. Such damage may be 
of regular or of occasional occurrence and may vary from total loss 
to a very small fraction. Probably damage amounting to one 
anna in the rupee (/>., one-sixteenth of the total produce) is the 
smallest amount that is usually noticeable in ordinary crops, and it 
is convenient to note the amount of damage in this notation, as 
one, two, three or more annas in the rupee. 

If we examine any crop under normal conditions it is very rarely 
indeed found altogether free from attack by insect-pests. Fre¬ 
quently half-a-dozen or more different kinds of insects will be 
found to be attacking it, some eating the roots, others the leaves, 
some boring in the stem, others sucking the juices, whilst still 
others eat the buds or flowers or damage the fruit. The damage 
done by each insect may be very small but the aggregate becomes 
very large and it is probably a fair estimate to state that on an 
average ten per cent, of all crops are destroyed by insect-pests. 
In other words an ordinary normal crop is only nine-tenths of 
what would be obtained under conditions of total absence of 
damage by insects. It becomes therefore a matter of some interest 
to attempt to place a money value on this loss, but to do this it is 
necessary first of all to make a valuation of the annual output of 
crops. Figures are not available for the whole of Southern India 
but the following table shows roughly the figures of area, outturn 
and value of crops in Madras only, and it must be clearly under¬ 
stood that the figures here given do not claim absolute exactitude, 
because that is impossible, but they are believed to be approximately 
correct as a whole. 



Table showing the area under different crops with the value of produce in .Madras Presidency,. 1911-12. 
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From this table it will be seen that the average annual crop-outturn 
of Madras is upwards of eighteen hundred millions of rupees, and 
this figure does not include the produce of nearly thirteen million 
acres under forests. Applying the ten per cent, rule of insect 
damage to these figures, we find that the destruction occasioned by 
insect-pests every year may be placed at not less than two hundred 
millions of rupees, of which roughly one-half is accountable to one 
insect-pest of paddy. 

Yet even the above figures do not represent the total damage to 
the State wrought bjf insects, for they take no account of the 
economic loss caused by insect-carriers of diseases to man and his 
domestic animals. These latter alone represent a money-value of 
at least six hundred millions of rupees and even a small percentage 
on this figure runs into a very considerable amount, whilst diseases 
carried by the various ticks, lice, biting-flies and fleas that infest 
such animals are only too common. The ravages of Malaria and 
Plague may be cited as those of only two human diseases, both of 
which are solely spread by the agency of insects, and the annual 
death-roll in Madras from insect-borne diseases may be placed at 
upwards of two hundred thousand. Nor do these details exhaust 
the catalogue of crime suffered by man at the hands (or, rather^ 
mouths) of his insect foes, for his various possessions—his stored 
food, his clothes, even his houses and all woodwork used for con¬ 
struction purposes—are not exempt from attack. Totalling the 
damage to crops, domestic animals, stored products and other 
possessions and to man himself, we may therefore estimate the 
damage done by insects every year in Southern India at not less 
than three hundred millions of rupees (Rs. 30,00,00,000). It is sin¬ 
cerely to be hoped that, by the development and application of 
entomological knowledge, this enormous wastage of national wealth 
may be reduced in the future. 

Turning now to the causes which conduce to such vast losses, 
at least in the case of growing crops, we find that they are due as 
a rule to one of the following conditions, (i) the placing of large 
areas under one class of crop, (2) deafforestisation and other alter¬ 
ations of natural features due to human agency, (3) the introduction 
of non-indigenous pests and crops, (4) the destruction of birds and 
other predaceous or parasitic enemies, although all these conditions 
are often mutually interdependent and sometimes inseparable. 

In the preceding chapter it was seen that, under the natural 
conditions of existence, the enormous natural rate of increase of 
any species of insect is neutralized by the destruction wrought 
amongst its individuals and their descendants, so that its numbers 
in any given area remain approximately constant, enemies and lack 
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of food being the main checks on its increase; climate per se may 
be neglected, for it may be assumed that an insect living under 
natural conditions is adapted to the climate of the locality in which 
it lives. Taking as an example a moth which depends for its 
existence upon a wild jungle plant, its eggs may be parasitized before 
they hatch or may be discovered and eaten by some predaceous 
enemy, such as an ant; the caterpillars are also liable to be para¬ 
sitized or carried off by birds, wasps, ants or other predators before 
they have finished feeding and, if too many eggs have been laid on 
the one plant, they may starve or be exposed to special dangers 
whilst wandering in search of more food ; when full-fed, many 
caterpillars leave the food-plant and descend to the ground to 
pupate and at such times they are especially liable to attack by 
ants and predaceous birds anti insects, whilst even after pupation 
they may be dug out and devoured by birds such as Hoopoes or 
burrowing mammals or insects ; finally, when the insect has survived 
all these dangers and emerged as a moth, it has not only to feed 
but to search out scattered plants on which to lay its eggs and at 
this time especially a slow-flying egg-laden female is a special mark 
for attack by birds and other enemies. On the other hand an insect 
which feeds on a cultivated crop is spared many of these dangers. 
The crop is generally grown closely and therefore of itself provides 
a certain measure of shady security, so that predators and parasites 
are at an initial disadvantage, whilst the influence of dry, hot winds 
or other climatic factors is reduced to a minimum both as regards 
the direct effect on the insect and indirectly as reducing the avail¬ 
able moisture in the foodplants. There is no lack of food and this 
fact consequently eliminates all necessity for searching for another 
plant when one has been eaten up, whilst the adult female insect 
also is practically exempted from danger in searching for the 
requisite foodplants on which to lay her eggs. 

The destruction of forests and other alterations of natural features 
at the hand of man have far-reaching and often (juite unforeseen 
influences on the flora and fauna of the areas aflFected. An imme¬ 
diate effect is often the washing away by rain of the soil which is 
the accumulation of the natural decay of vegetation during probably 
thousands of years and which has hitherto acted like a vast sponge 
to retain a stable condition of moisture throughout the year, so that 
the climate of the disafforested area tends to become less equable. 
After some time a secondary jungle may spring up, or very often the 
land is placed under a crop, but the old condition of things has been 
irretrievably altered and many plants and animals whic-h lived in 
the forest are unable to adapt themselves to the altered conditions 
and die out. The interrelations between various species of animals 
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and plants are often so complex and the balance of life is so deli¬ 
cately adjusted that the extinction of one tree or plant, for example, 
may lead to the extinction of certain insects dependent on that 
particular tree or plant, and the extinction of such insects may have 
an important effect on other insects or plants which at first sight 
would not seem to be affected ; but the chain of interrelationships 
is often very long and complex so that the breakage of a single link 
gives rise to quite unexpected results. One effect of disafforesting 
an area which would seem obvious is that various insects, deprived 
of their food in the forest, would invade adjacent cultivated areas ; 
and this may happen to some extent, but probably far less often 
than is supposed. The fauna and flora of a truly forest area and 
those of a disafforested area recently placed under cultivation are 
usually very sharply differentiated and this difference may often 
be seen in the Hill Districts of Southern India and still more dis¬ 
tinctly in other parts of the world, such as the larger islands of the 
Seychelles where there is a very strongly demarcated line between 
the insect-fauna of the primeval jungle and that of the cultivated 
area immediately adjacent. The real influence of destruction of 
forests on the incidence of insect pests in their vicinity is almost 
always indirect but it is no less important for that, and the preserv¬ 
ation of forests, certainly in all Hill Districts, should be looked on 
as a national affair of the first importance. 

The introduction of non-indigenous pests from other countries is 
a very fertile source of trouble and especially so because such pests 
are usually brought in by themselves without the enemies which 
have normally kept them in check and thus they are able to 
increase very rapidly, so that an insect, which in its native country 
does little or no harm, when introduced into a new country or 
locality, may increa.se to such proportions as to become a pest. 
This tendency is not confined to insects but is exemplified by 
numerous animals and plants in all parts of the world and it is 
becoming almost an axiom that the worst pests of any country are 
introduced ones. The rabbit and thistle in Australia, the mongoose 
in the West Indies, Lantnna and the green scale (Lecaniiim viride) 
in Southern India, are all well-known instances of introduced 
organisms which have become serious pests in the new countries to 
which they -were taken. The green scale is believed to have been 
introduced from Brazil by way of Ceylon. It is interesting to note 
that it was quite unknown in l86l to J. Nietner, an entomological 
Coffee-planter in Ceylon, who wrote a comprehensive series of 
“ Observations on the Enemies of the Coffee Tree in Ceylon ” ; yet 
within twenty years it had gained such a footing as to lead to the 
ruin of the coffee plantations which had already been weakened 
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by the attack of a fungoid leaf-disease. From Ceylon the scale 
was brought to India where it has acquired the name of the “ Palni 
bug ” on account of the damage it has done in the Palnis, but it 
has occurred for many years on the Shevaroys andNilgiris and was 
introduced more recently in the Anamalais and was first noticed 
in Coorg and Mysore in 1913 ; in the Nilgiris it has proved a 
highly destructive pest of coffee and it seems likely to do consider¬ 
able damage to the coffee industry in Mysore and Coorg. The 
potato moth (Phthorimcea operculella) is another insect-pest which 
has been introduced into India during recent years ; it was originally 
brought into Bombay with seed potatoes imported from Italy and 
has rapidly spread to practically every potato-growing district in 
India, doing little damage to the plants growing in the field but 
destroying the stored tubers unless special precautions are taken, 
so that in some districts it has proved difficult or even impossible 
to keep seed-potatoes from one season to another and very heavy 
losses have resulted. The above are only two cases of imported 
insects which have become serious pests when introduced into a 
new country, but these examples are typical of many both in India 
and abroad, and it is therefore not surprising to find that almost 
every civilized country in the world has now found it necessary to 
impose restrictions on the importation of plants and fruits which 
are liable to bring in such serious pests. It is sincerely to be hoped 
that India also will very shortly be in a position to debar the entry 
of such undesirable aliens. 

The introduction of new crops and of more paying strains of 
crops already grown has not been without a very pronounced effect 
on the incidence of insect-pests and of the damage done by them, 
([ulte apart from the introduction of new pests from abroad. It is a 
matter of common observation that newly-introduced crops are 
more subject than indigenous ones to the attack of indigenous 
insects and suffer as a rule considerably more damage. An area 
under the Cambodia cotton plant, for instance, which is attacked 
by Stem-weevil (Pempheres affinis), is usually much more badly 
attacked than an adjacent field of desi (native) cotton and a much 
larger percentage of the Cambodia plants are snapped off by a 
strong wind. Speaking generally, on the evidence available at 
present, there seems to be a certain amount of acquired immunity, 
or at least toleration, between plants and their pests after both 
have inhabited the same area for a considerable period of time. 
The process may perhaps be compared to the acquired tolerance of 
mosquito-bites exhibited by an old resident in the tropics as 
against that shown by a new-comer and in this case also there is 
an undoubted preference shown by the mosquitos for the blood of 
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the less tolerant person, possibly because this contains a smaller 
proportion of antitoxins, perhaps merely because it is actually 
richer in reel corpuscles. Be this as it may, we have some evidence 
to suggest that one method for the control of insect-pests of crops 
may lie in the direction of the breeding and utilizing of pest- 
resistant stocks ; this is a line of research on the border-line of 
Entomology and Botany, although the primary investigation of 
resistant strains undoubtedly lies within the domain of the 
Entomologist, and work on these lines will undoubtedly yield 
valuable results in the future. 

The destruction of birds and of other predaceous or parasitic 
animals which act as natural checks on the increase of insects is a 
subject of peculiar importance in a country such as India, where so 
great a proportion of the population is entirely dependent on agri¬ 
culture, where man_y birds are so largely insectivorous as to form 
constant and very effectual checks on the increase of insect-pests 
of crops, and yet where the feeding-habits of these birds and their 
importance are so little recognised by the agricultural classes who 
are most concerned. It must be clearly understood that no claim is 
made here that all birds, or even all insectivorous birds, are bene¬ 
ficial to the agriculturist. The value of birds, and their relative 
values, will be discussed more fully in a subsequent chapter and it 
will suffice to note here that districts in which the slaughter of 
insectivorous birds is permitted must expect to repay their debt to 
nature in the shape of an enhanced and perhaps ruinous toll levied 
on their crops by insect-pests which would normally have been 
kept in check by the birds. 



CHAP. X'l.j THE CONTROL OF INSECT PESTS OF CROPS. Sr 


Chapter XI. 

Tftf: CONTROL OF INSFCT PESTS OF CROPS. 

“ ('(-•pcaJani, m mesurc quft les com\aisSiirjCt;s sl* j>rt‘Cisent, la (juostiuH parail sc 
spccialiser de plus cn plus ; les observaieurs recoiinais.scnl qii'jl es(. impossible dc iruuver 
iin remodc pdudral, indislinctement applicable a tons Ics Insectcs. Chaqiie espece ]>ossed- 
aut un luode dc \ic cldcs habitudes particulieres, il faudraaassi, pour chacimc, un 
precede special de preservation ct de destruction.” 

HouLHitRT —Lcs insectes Emicniis des Lh'rcs. 

One of the commonest items in an offi.ciaI Entomologist's daily 
budget of correspondence is a letter from .some inquirer stating that 
insects are damaging his crop (kind of crop usually omitted) and 
requesting some appropriate “medicine” by return of Post. It 
need hardly be mentioned here that it is quite impossible to apply 
any general remedy to meet the case of all insect pests of crops 
and that patent “Kill-alls,” usually sold at inflated prices under 
fancy names, belong to the same category as the patent medicine 
“ Cure-alls ” so widely advertised under similar conditions. Insects 
have such widely different habits, some biting and devouring the 
tissues of the plant, some sucking its juices, some living on the 
leaves and others in the stem or below-ground, that it is obviously 
impossible to apply any general remedy which will be applicable 
to such diverse conditions. It is necessary to emphasize this fact 
because in actual experience it is so often found that it is not 
realized by the general public. 

The control of insect-pests of all kinds is merely the application 
of common-sense methods based on a special knowledge of the 
insects concerned and of any particular details of the circumstances 
under which they occur; for example, in the case of insect-pests of 
crops some knowledge of the agricultural practice of the locality 
affected, together with a knowledge of the life-history of the insect 
in (luestion, will often admit the devising of a practical control- 
measure based on such information, whereas means of control 
founded merely on a knowledge of one of these branches of infor¬ 
mation will usually prove impracticable. 

The various means of control may be considered under four 
headings, (i) agricultural, (2) mechanical, (3) insecticidal and {4) 
special, but it may be added that these divisions are only given here 
for convenience of reference and in actual practice they are often 
scarcely differentiated. 

6 
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Agricultural methods. 

On the sound principle that “ prevention is better than cure ” 
agricultural methods aim rather at checking any undue increase of 
crop-pests than at actual control after they have attained destructive 
numbers. Such methods are therefore extremely important and 
should invariably form part of the regular routine of the agricultu¬ 
rist. They include such means as clean cultivation, the proper 
rotation of crops, the growing of mixed crops, ploughing, changing 
the time of planting, the use of poultry and encouragement of 
insectivorous birds, the stimulation of plant growth by means 
of manures, irrigation and draining, the selection of resistant 
varieties of crops, and the use of attacked crops as fodder. 

Clean cultivation, by which is meant the careful removal of 
weeds and wild plants from the fields and their adjacent areas 
such as bunds and the removal of all crop-remnants after harvest, 
is by itself one of the most potent weapons in the cultivator’s 
armoury in his ceaseless war against the ravagers of his crops. 
Not only the field itself should be carefully weeded before the crop 
is sown and while it is growing but the bunds and all similar 
adjacent areas should also be kept clear as far as possible. Many 
insect-pests feed on wild plants and, having eaten up these or find¬ 
ing a succulent crop alongside and more to their taste, pass into 
the cultivator’s fields and take their toll of the produce; Kumblihulas 
are familiar examples of this and the Ricebug (Leptocorisa) also 
commonly lives on wild grasses on the edges of paddy-fields until 
the paddy begins to come into ear when that is invaded and 
attacked. Proper attention should therefore be paid to weeding 
not only in the field itself but on the bunds around it and in any 
contiguous uncultivated area. A belt of open ground forms in itself 
an excellent defence against invasion from outside by pests such 
as caterpillars which are exposed to attack by various predaceous 
enemies (birds, ants) before they can obtain access to the cultivated 
area. 

A very common practice in cultivation is to leave crop remnants 
on the ground and this is a measure which is particularly dangerous 
in the case of cereals on account of the stem-boring insects which 
live on in the stubble and infect the next crop in the same or neigh¬ 
bouring fields. Cholam, ragi, paddy, wheat, and similar cereals 
are all affected by various stem-borers and it is a common sight to 
see a field in stubble from an old crop whilst alongside is a field 
growing a new crop of the same kind ; needless to say, all the pests 
carried over in the stubble of the old crop simply move across and 
attack the new one. Leaving afield in stubble often also encourages 
the increase of Termites which are thereafter hard put to it for 
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food and consequently attack the next crop grown in the field 
especially if this is weakened by stem-borers which have also been 
carried over in the stubble. As a general agricultural practice, 
therefore, 1 would advocate the collection and burning of stubble 
of all cereal crops immediately after harvest, the manurial value of 
the stubble being more than counterbalanced by the danger of 
carrying over pests. But in this, as in all similar practices 
co-operation is essential; for. as pointed out above, it is of very 
little use to practice clean cultivation in one field if it is infected 
by adjacent or surrounding areas. 



I'lc,. .)5. —liad cultivation from the point of view of control of Petls. Old 
clioltiin stalks have been loft in the field after harvc'st, carrying over 
stem-borers and attracting termites. (Author's original pholo.) 

Leaving the crop itself too long in the ground is anoiher form 
of the error noted above and is also a fertile source of outbreaks of 
insect pests. Cambodia cotton is an excellent example of this in 
Madras where, for the sake of a few extra handfulls of inferior lint, 
mostly spoiled and stained by insect-pests, a cultivator will often 
leave his crop standing in the ground until it is time to sow the 
next year's crop, which is naturally badly infected at the very start 
by the pests carried on by the old crop ; the proper practice, of 
course, is to pull out and burn all the old crop at least three or four 
months before the new crop is due for sowing in order th.it all the 
pests of the old crop may as far as possible be starved out during 
the interval between the two crops. 

6-a 
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The proper rotation of crops is a matter of the utmost import¬ 
ance from the purely agricultural point of view, ipiite apart from 
the question of the control of crop-pests, yet at the same time it is 
an obvious and practicable means to the latter end also. Not only 
is it bad agriculture as a general rule to grow the same crop 
continuously in the same soil but, as pointed out above, such a 
practice is of direct assistance to the spread and increase of crop- 
pests. This again is a matter for co-operation between cultivators 
of adjacent lands as it is obviously of little use for one cultivator 
to rotate his crops if his new crop follows a similar one of his 
neighbour's and attracts all the pests which have lived in the latter. 
So far as pests are concerned also it is the rule, not only that the 
same crop should not be grown continuously, but that naturally 
allied crops should not be so grown. The potato and tobacco plants, 
for example, are closely allied to one another, both belonging to 
the same Natural Orderso that pests which attack the one are 
especially likely to find suitable food in the other; ginger and 
turmeric, cotton and gogu may also be cited, all the known pests 
of the one readily attacking the other of each pair. For this 
reason trap-crops have been recommended, the principle being 
that a small crop is grown before the main crop of the same or an 
allied plant in order to attract all the insect-pests into the advance 
or trap-crop which is then destroyed before the main crop is 
sufficiently grown to be attacked by insects. This is all very well 
in theory and in practice also on experimental farms and similar 
places where the trap-crop can be grown under strict and in¬ 
telligent supervision and where it may be destroyed in due time 
absolutely without fail. But unfortunately this is not the case with 
the great generality of cultivators and great caution should 
therefore be shown in recommending the growing of trap-crops 
on any general scale, for as a rule the simple-minded son of the 
soil cannot see the necessity for destroying the trap-crop at the 
proper time and does not do so; with the result that, instead of 
checking his pests, he simply provides them with food and helps 
them to tide over the period of normal scarcity before the main 
crop is ready for attack by them. 

The growing of mixed crops is a common practice in many 
districts ; in the western taluqs of Bellary, for example, five or six 
different crops (cereals, pulses, etc.) may often be seen growing 
intersown in the same field. In such cases the cultivator seems to 
distrust placing ^^ll his eggs in one basket, his idea being that, if one 
or two crops fail, he will at least secure a harvest from the others. 


* A list of naturally allied jdants is given on page.s 264—27^, 
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But the plan is sound from the agricultural view-point of the vary¬ 
ing requirements of different plants as regards the constituents of 
plant-food available in the soil and the inter-relationships of the 
l)acterial and protozoal fauna of the soil. There is no doubt also 
that, if suitable mixed crops are grown, the increase of pests in 
each one is reduced, such reduction, in the case of drill sown crops 
at least, being probably largely mechanical and due directly to the 
fact that each area under one crop is separated from the next 
similar area by a barrier of other crops which are not suitable 
food-plants for the pests of the former; a mixed crop oi groundnut 
and cumbu, for example, generally shows a much lessened attack 
on the former by \he siirnl-pTicIn {Aproa’rewa nertcria) as compared 
with that suffered by an unmixed crop of groundnut. The extra 
exposure of the moths when egg-laying and of the immature 
stages when hunting for more food undoubtedly forms a direct 
check on their increase. Experiments on the growing of mixed 
crops should be carried out from a combined view-point of agri¬ 
cultural, chemical, entomological, mycological and bacteriological 
knowledge, and such experiments would doubtless prove of great 
value in obtaining increased yields. 

Ploughing is of course an ordinary practice of agriculture but it 
is often no less effective in the control of insect-pests ; but for this 
end the ordinary country plough, which generally barely scratches 
the surface of the soil, is of little use unci we require an iron plough 
capable of turning up the soil to a depth of at least six inches. 
The egg-masses of grasshoppers are usually deposited a few inches 
under the soil and many caterpillars (e.g., Knmhlipuchis) also enter 
the soil to pupate and these egg-masses and pupae often lie under¬ 
ground for months throughout the dry weather until the rains 
awake them to new life ; if, therefore, the soil is thoroughly ploughed 
up at this time and large clods are broken as far as possible, most 
of these egg-masses and pupae will either be brought up to the 
surface and killed by the sun or devoured by insectivorous animals 
or they may be buried so deeply that they are unable to emerge 
at the proper time, and perish. Here again agriculture and pest- 
control go hand in hand, for ploughing during the dry season not 
only helps to check pests but, by providing a fine surface mulch, 
moisture is conserved to the subsequent benefit of the crop. 

Changing the time of planting or of harvest when this can be 
done, either by sowing earlier or later, or by using early or late- 
maturing varieties of crop, may sometimes be used with success as 
a control-measure in certain kinds of attack by insect-)5ests. A 
pest which appears at a particular time of the year, for example, 
may sometimes be defeated by delaying sowing until after its 
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appearance or by sowing earlier so that the plants are sufficiently 
well-grown to withstand its attack. The various beetles (Cock¬ 
chafers, Rose-chafers {CetoniadcB), and Blister-beetles) which often 
do serious damage to the flowers of cereals, may be quoted as 
instances; their early stages are passed underground and are quite 
unconnected with the growth of the cereals and their appearance 
in the winged state is probably connected definitely with weather- 
conditions and always occurs at particular seasons of the year; if 
therefore the flowering of the cereals can be so adjusted as to take 
place before or after their emergence, damage may be prevented. 

The common domestic fowl and other domestic poultry, 
especially ducks, guinea-fowl and pea-fowl, are excellent and 
indefatigable insect-hunters and their assistance in cultivated areas 
is not to be despised by the cultivator who wishes to obtain a 
good outturn of crop. In areas such as cotton-fields especially 
fowls do excellent work in checking insects with mutual benefit to 
themselves and the cultivator. Very many kinds of wild birds 
also are largely or wholly insectivorous. Their actual food and 
importance are discussed in another chapter and it suffices here 
to note that birds such as mynahs and drongos or king-crows 
spend their whole lives in capturing insects and should therefore 
be looked on as amongst the farmer's best friends and be protected 
and encouraged in every way. A few perches made simply of a 
cross piece of wood fastened to an upright thrust into the ground 
amongst young crops will provide resting-places on which birds 
such as drongos will be encouraged to sit, ready to swoop down 
on to any insect seen stirring amongst the surrounding crops. 

The stimulation of plant-growuh by means of manures or other 
niethods is another agricultural practice which helps to minimize 
the incidence and effects of the attack of crop-pests. A plant 
which is thoroughly healthy will often escape attack or will at 
least suffer comparatively little, whereas a sickly plant will be 
attacked far more readily and its produce will be reduced to a 
far greater extent. It is possible plants may produce toxins as a 
defence against the insect-pests to w'hich they are normally exposed 
and that such toxins are waste products of the metabolic changes 
induced by healthy growth but that, if the health of the plant is 
impaired by bad cultivation or uncongenial conditions of any sort, 
the whole of its energies are required for growth and such toxins 
are not elaborated and consequently the plants are more subject to 
attack by pests of all kinds; but this idea is only put forward as a 
supposition. 

Irrigation, where this is possible, is sometimes a good method of 
control of crop-pests even when the soil is not deficient in moisture. 
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Oickets, for example, often do a great deal of damage to crops in 
some districts, living in burrows in the ground and only coming out 
at night to cut off tender shoots which they carry off to their burrows 
and devour during the day-time; in such cases irrigating the 
affected area will drive them out when the3' fall an easy prey to 
crows, kites, and various other enemies. The manner in which 
crows and kites will congregate when fields are being flooded is well 
known to every agriculturist and very little observation will show 
that they are busy catching grasshoppers, crickets and other insects 
which are driven out of cracks in the soil by the advancing water. 
Some caterpillars, beetles, bugs and other crop-pests may also be 
controlled by irrigating the affecterl area, but no general rules can 
lie laid down. The addition of a bag of Crude Oil Emulsion in the 
irrigation channel sometimes helps to drive away certain pests, 
temporarily at any rate. The converse of irrigation. Draining, is 
used to control the Paddy Caseworm (Nynipliiila depunctalis) whose 
larva is aquatic in habit. 

The selection of resistant varieties of crops is a subject which has 
hardly been touched in India but there is little doubt but that this 
line of work offers one of the most promising lines of research for 
the future. It is a matter of common observation to any agricul¬ 
turist that particular plants or particular varieties of plants are less 
subject to attack by pests than are others grown under similar 
conditions and by selecting and breeding from such resistant strains 
we may hope to secure relative immunity from the ravage's of pests. 
This is not a matter in which immediate results can be expected 
and it demands co-operation as regards the agricultural, botanical, 
entomological and mycological aspects of the question in the case 
of each particular strain of each crop and perhaps the required 
(lualities may vary in different districts. In the meantime agricul¬ 
turists should retain seed for sowing from the most healthy and 
pest-resistant plants which they can select from their fields and 
should look on the selection of the best seed obtainable as the very 
foundation of any attempt to grow a good yield of crop. 

In some cases, especially in cereals where a large area is placed 
under one crop and irrigation or other control methods are im¬ 
practicable, small patches of a crop are sometimes found to be 
badly attacked by a pest. In such cases it is often possible to cut 
such patches and to feed the affected plants to cattle as green fodder, 
thus ridding the remaining area of these centres of infection and 
at the same time making some use of the attacked plants. The use as 
fodder of cholam, etc., attacked by stem-borer will not hurt the cattle 
but care must betaken not to feed hairy caterpillars {hunhlipuchis) 
or blister-beetles to cattle, as the effects of such a diet may be 
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serious; occasion may also be taken to point out the danger 
of Hydrocyanic-acid poisoning consequent on a too liberal use 
of young actively-growing cereals as fodder, but it is probable 
that this danger will be largely reduced if only plants suffering 
from attack by insects are used. 

The advantages of sowing crops by means of a drill and of 
planting out seedlings in regular lines become especially apparent 
in the control of crop-pests by means such as hand-picking. If a 
cotton-field, for instance, is planteil in regular rows, it is compara¬ 
tively easy to go over the field row by row and collect cotton-bug, 
or whatever the particular pest is, and to be certain that no bushes 
have been left unexamined ; but it is far more difficult to make sure 
that no bushes have been missed out if they are planted irregularly. 
It is also far easier to notice the first stages of an attack in drill- 
sown crops and their intercultivation is more efficient and makes it 
more difficult for pests to spread. Such crops, too, are more readily 
thinned out and the more vigorous plants which are left are better 
able to withstand the attack of pests. 

Mechanical Methods. 

Under the heading of Mechanical Methods may be grouped 
those means of control which are intendetl to reduce the numbers 
of pests, either before or after they have attained destructive pro¬ 
portions, without making use of insecticidal liquids, powders or 
gases; but it may again be remarked that it is difficult to draw 
any definite line between mechanical and insecticidal methods. 
Amongst mechanical means may be included hand-picking, 
collection by hand-nets or bag-nets, hopperdozers, light-traps, 
attraction to baits and traps, trenching, burning, banding of 
trees, screening, destruction of borers in trees, removal of dead 
trees and branches of trees, and cutting out of deadhearts. 

The collection of insect pests by hand is an extremely simple 
method which has also the merit of remarkable efficacy if carried 
out regularly and on the first appearance of a pest whilst its numbers 
are still small. If pests are allowed to increase, their numbers soon 
become so great that hand-picking is out of the question, but in 
the early stages of an attack a vigorous onslaught will often nip 
the outbreak in the bud. For example, in 1912 we had a small 
outbreak of kiiinblipuclii on the Central Farm at Coimbatore ; one 
chokra was set to collect the caterpillars and in four days had 
collected several hundreds with the result that little damage was 
done by that brood and no subsequent broods were even noticed ; 
if the first brood had not been checked, at least two subseqiient 
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broods would have followed and considerable damage would have 
been done, as actually happened in the surrounding di.slrict under 
similar conditions except that no action was taken. A measure of 
this sort is so simple and inexpensive as to be within the reach of all, 
and every cultivator should make a practice of killing every crop- 
pest on sight wherever met with and more especially when found 
on his crop in small numbers, for it is the prevention of increase 
that should be aimed at. It is of little use to start killing the puchis 
after they have attained such numbers that the crop is alreatly 
spoilt. 

The method of hand-picking must be adapted to the particular 
insect concerned, the insects being simply caught and sciuashed in 
the hand (smooth caterpillars, large bugs, many beetles) or crushed 
underfoot (large caterpillars) or dropped into a pan or vessel 
containing water with a film of oil on the top {kmnhlihulas, blister 
beetles). Or the insects may be shaken on to a sheet or cloth or 
into a vessel of oil and water. For the collection of cotton-bugs 
use is sometimes made of a tin funnel fitted into a bag in which 
the bugs fall and are unable to escape. For collecting insects 
from moderately tall plants an ordinary umbrella, held upside 
down, makes an excellent tray if nothing else be available. 



I'lG. 36.—Haml-iict. (Origmai.) 

A small hand-net is particularly useful for catching the more 
active insects which are difficult to capture with the unassisted 
hand. It is simply and cheaply made of a bag of light cloth 
secured around its mouth to a hoop of cane or bent wood which in 
its turn is fastened to the two arms of a Y-shaped branch of which 
the main stem forms the handle of the net. With the help of a net 
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of this kind a cultivator may easily rid his fields of flying pests 
such as Rice-bug‘, Blister Beetles and Rose-chafers, whilst it may 



Fig. 37.— Hand-aet in usi'. (Author’s orif'ivial phnto.l 


also be used for grasshoppers. The insects caught in the net, by 
sweeping it over the crop, may be killed simply by crushing them 
by hand or under foot or with a flat stone or the contents of the net 
may be emptied into a vessel containing water witli a little oil 
on top. 



Fig. j8. —Bag-net. (From Madra.s Agricultural Calendar 1913-14.) 

For grasshoppers a bag-net is used as this enables the whole 
surface of an affected area to be worked over and practically all 
the grasshoppers to be swept up in the bag. The bag-net is simply 
a large bag of cloth about four feet wide and two feet across at the 
mouth and five or six feet deep and tapering to a point behind. 
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The mouth of the bag is fitted at the sides (see figure 38) with two 
short bamboo poles each four or five feet long, to keep the mouth 
open and to form handles to hold the net with, and a piece of 
bamboo is also fastened into the lower edge of the mouth to keep 
it straight and so prevent it from sagging up off the ground. The 
end of the net is weighted with a lump of stone, brick or wood to 
prevent it ballooning up and spilling the catch out of the mouth 
when in use. The bag-net is worked by two men who each grasp 
one of the bamboo handles and sweep it over the crop as c|uickiy 



Tie.. 39.— Bag-net in nse. (Antlior's original photo.) 

its possible. The hoppers, being disturbed by the passage of the 
net, jump off the plants and are swept into the net by the lower 
edge of the bag before they have lime to reach the ground. The 
grasshoppers, at the end of each run, are shaken down into the 
bottom of the bag and killed by crushing or by emptying them 
into a vessel of oil and water. For obtaining as large a catch as 
possible the following precautions should be observed : -(l) the net 
must be swept as closely along the ground as possible, (2) the men 
working it must run at a quick pace, and (3) as far as possible the 
t)ag should be swept against the wind. 

A single bag-net will work over nearly three acres of grounrl 
daily and will require the services of three men, two working it 
and the third relieving the others by turns. Where a field is badly 
iid'esteil by grasshoppers it will require to be gone over several 
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times, the number of baggings required depending on the degree 
of infestation, and the natures of the soil and crop. It is of course 
impossible to Irag cereal crops when they are grown up as it is 
impossible to get the net sufficiently near the ground to catch the 
hoppers and because the damage done by the workers running 
through the field would be too great, but such crops may easily be 
bagged without damage before they have attaineii a growth of 
three feet. 

The efficiency of both the hand and bag-nets may be increased 
by soaking them with oil before use but this practice is not econo¬ 
mically sound unless waste oil is available at a nominal cost. 

Hopper-dozers are machines usetl for the control of grass¬ 
hoppers and are made of a series of trays, usually of metal, joined 
in a parallel series and so interspaced that each tray fits into the 
interval between each row of a field-crop. The inside of each tray 
is painted with tar or other sticky substance or is simply filled 
with oil and water and the machine is then dragged through the 
infested field which, it is needless to add, must have been previ¬ 
ously sown in parallel lines by means of a drill. The hoppers, 
disturbed by the passage of the machine, jump or are brushed off 
the plants and fall into the trays where they stick to the tar or are 
smothered by the oil, which kills them even if they succeed in 
escaping from the trays. A machine of this sort was tried in Bellary 
in connection with the Deccan Grasshopper work in TQII and was 
found to be quite efficient but less economical than bag-nets, whilst 
hopper-dozers possess the disadvantage that their use is restricted 
to drill-sown land. As an adjunct to the use of the bag-net, when 
the crops have become too high to admit of bagging, hopper-dozers 
may sometimes be very useful. 

Light-traps are used to attract and kill the adults of various 
crop-pests, especially those which are stem-borers in their early 
life and therefore difficult to check in their directly destructive 
stages. They are simple in construction and inexpensive to work 
and it is probable that light-traps may be found to be the best 
means of checking such pests as the Stem-borers of paddy (Schceiw- 
hins bipuiictifer) and of ragi (Saliiria inficita). Any ordinary lamp, 
holding sufficient oil to burn all night, may be used and is placed 
amongst the crop, either standing in or suspended just above a pan 
of oil and water which should project at least six inches on each 
side of the lamp. The lamp should be so placed that the flame is 
situated just above the tops of the growing crop and that the light 
is visible all around. A mixture of kerosine and coconut oil gives 
a good light at small cost. The lamp should be lighted at dusk 
and left burning all night. The insects, which are attracted by 
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the light, dash against the glass of the lamp-frame and fall into 
the tray of oil and water below this and are suffocated by the oil. 
Very large numbers of insects are sometimes caught in this way, 
especially on still, warm, dark, moonless nig'hts. It is usually not 
worth while to put out a lamp-trap on bright moonlight or windy 



Baits anti traps for the attraction and capture of crop-pests arc 
so numerous and various that no complete account can be attempt¬ 
ed here. Many nocturnal cateririllars, crickets and other insects 
v,'hich hide away in the daytime are often difficult to track down 
and deal with but they may sometimes be trapped by laying down 
fresh sods of turf, planks, etc. in likely places and these may if 
rc(]uired be baited towards evening with tender shoots (e.,y lucerne) 
and examined next morning for the presence of insects. Special 
traps for tlie attraction and destruction of certain noctuid moths 
by the dissemination of the smell of a licjuid have been introduced 
of late years and have been found highly successful in Northern 
India in one special case; but such means are not within the reach 
of the ordinary agriculturist. 

Tile trenching of fields and smaller areas such as seetlbetls is 
a simple and efficient method for assisting in the exclusion of 
creeping insects, such as caterpillars, which may otherwise invade 
crops. A small furrow of even a few inches breadth and depth 
will often check the inroads of such insects if the inside edge of 
the trench is vertical and composed of fairly loose soil. A few 
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small steepsided pits dug at short intervals along the bottom of 
such a trench will serve as further traps, as the insects will gene¬ 
rally wander some distance along the bottom of the trench and are 
therefore likely to tumble into the pits. In the case of Kumblihulaa, 
if sufficiently wide and deep trenches are available, a few fresh 
branches may be strewn in them to provide a certain amount of 
food and shelter and these may be examined and renewed daily 
and all the caterpillars found in hiding killed; but care must 
be taken that such branches do not provide a bridge up the 
sides of the trench. In cases where a ditch of standing water 
forms the boundary of a field, a little oil spread over the surface 
of the water will form a barrier against invasion by caterpillar 
pests. 

Burning is sometimes a practicable method of dealing with 
crop-pests, especially in the case of many of the hairy caterpillars 
which gather gregariously and often form large patches on tree- 
trunks. A bundle of straw soaked in oil and fastened to the end 
of a bamboo makes an efficient torch for such purposes. The 
burning of stubble has already been dealt with. 

Fires may also be used sometimes in the control of crop-pests 
which are attracted and killed by the flames at night and insects 
may also in some cases be driven out of crops at critical times by 
the judicious use of smoke. Mango Hoppers, for example, may 
sometimes be driven temporarily out of the trees by kindling smoky 
fires beneath the branches at the blossoming period when, the 
flowers would otherwise be spoilt by the “ honeydew ” exuded by 
the Hoppe.rs. 

In the case of trees the access of pests may often be prevented 
by banding the trunk with a sticky or oily mixture either painted 
directly on to the tree or applied on a band of cloth or paper 
fastened around the tree. A mixture of Tar and Crude Oil Emul¬ 
sion, in equal parts, may be recomraemled as efficacious and 
harmless to trees ; but no mixture of this sort can be expected to 
last more than a short time in India. Wide bands of tin may be 
nailed on to the stems of Coconut Palms to prevent the access 
of rats. 

The screening of choice fruits and vegetables to guard them 
against the attack of fruit-flies and other pests is a simple and 
obvious method of protection. 

Many trees are subject to the attack of large boring caterpillars, 
the larvre of beetles and moths, which pierce galleries through the 
living wood and in bad cases may even kill the tree or bush so 
attacked. A simple remedy is to cut out the larvm with a knife 
and to paint the wound over with tar to prevent access of other 
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insects or of the spores of fungi or bacteria. The use of the knife 
in such cases, though apparently drastic, i.s usually ([uite successful. 
Mango-trees especially are subject to attack by a common tree¬ 
boring beetle larva (Batocera rubus) and Orange trees also are often 
aft'ected by the grub of another species. Sometime.s the grub can 
be killed or pulled out with a piece of wire but usually it is better 
to cut down to it and clean out the gallery which is otherwise 
likely to give access to other diseases later on. Apiece of wire 
with a barbed point is used for destroying palm beetles {Oryctcs 
rhinoceros) in their burrows in the tender shoots of palms, the beetles 
being transfixed on the barb and withdrawn and the burrow 
tarred over. 

A tree or portion of a tree which is dying or dead at once 
becomes a suitable breeding-place for innumerable insects, mostly 
beetles, which feed upon dead or decaying wood, and some of these 
may be a source of danger to living trees if no more dead wood 
is available for them. All dead trees and branches should 
therefore be lemoved and used for fuel or other purposes and not 
be left standing or lying about the fields. This is especially the 
case with rotting stumps of palms and aloes which are usually 
found to be swarming with the fat white grubs of Oryctcs which 
will presently emerge as beetles to attack the palms in the 
vicinity. 

Cereals, such as sugarcane, cholam and paddy, generally 
exhibit signs of attack by stemborers by a withering of the central 
shoot which is frequently completely detached so that it comes 
away from the plant at the least pull. Such a wfithered centra] 
shoot is called a “ deadheart ” and its presence almost invariably 
shows that a caterpillar is boring inside the stem of the plant, 
A watch should be kept for the first appearance of such dead- 
hearts, especially in a valuable crop such as sugarcane, and they 
should be rigorously cut out and the caterpillar killed to prevent 
the attack from spreading. Shoots so attacked are in any case 
(|uite useless ; whereas, if they are cut back as soon as noticed, new 
shoots will generally be thrown up and little loss result. But the 
importance of prompt cutting out of deadhearts lies in the preven¬ 
tion of further damage by later broods of the insects concerned. 

Insecticidal Methods. 

Insecticides, as their name implies, are substances which are 
used to kill insects. As a rule, they are only used when an insect 
has attained such numbers as to be a pest. Some insecticides, it is 
true, may be and are used as deterrents or repellents, to drive 
insects away temporarily from particular areas, but as a ntle it 
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only pays to use insecticides when damage is imminent or actually 
being done. The conditions of agricultural holdings in the Plains 
of India are so special that insecticidal methods for the control of 
crop-pests are hardly within the means or reach of the ordinary 
cultivator, but even at present there is large scope for their employ¬ 
ment by Zamindars, Agricultural Stations and Associations, and 
by all owners of garden and orchard property, whilst in the Hill 
Districts the more permanent plantations of tea, coffee, etc., have 
mostly found by experience the economic utility of insecticides. 

Insecticides arc usually applied in the form of powders, liquids 
or gases, but only the first two of these will be considered here, as 
gaseous insecticides are not applicable to crops under ordinary 
conditions in India and will therefore be dealt with in the next 
section under the heading of “Special Methods.’’ Broadly speak¬ 
ing, insecticidal substances may be divided into Stomach Poisons 
and Contact Poisons, and it is with respect to their correct usage 
that some knowledge of the insects concerned is requisite. Stomach 
Poisons are applied to the plant which is attacked in order that 
they may be eaten by the insect and kill it when taken into the 
system through the alimentary tract; they can therefore only be 
used for insects which eat solid food, such as leaves or stalks of 
plants, or in other words insects which have biting mouthparts. 
Insects with sucking mouthparts obtain their food by thrusting their 
mouthparts into the plant and sucking its juices; therefore they 
cannot be poisoned by substances applied only to the outside 
surfa.ces of the plant and it is impracticable to inject poisons into 
the plant which will kill the insects without harming the plant. 
For sucking insects we therefore use Contact Poisons which kill 
them either by blocking their spiracles and so asphyxiating them 
or by direct poisonous action or by evolving poisonous gases ; so 
far, however, as the cultivator is concerned, the insect is killed by 
suffocation. Contact insecticides can of course be used to kill 
insects with biting mouthparts, but it is more economical to use 
Stomach Poisons for these. To sum up. Stomach Poisons are 
applied to the plant in order that they may be eaten by those 
insects which have biting mouthparts ; Contact Poisons are applied 
to the insects themselves, and only incidentally to the plant, in 
order to suffocate insects with sucking mouthparts. 

Before considering the insecticides themselves, a few general 
remarks on their application will not be out of place here. In 
the first place it must be noted that no exact scale of dosage 
can be laid down as universally applicable, although for ordinary 
practical work an approximately correct dosage may be used. 
Too large a quantity of an insecticide may kill the plant as well 
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as the insect, whilst too weak a dose may have no effect on 
either. What is required is a quantity strong enough to kill the 
insect but not strong enough to harm the plant, and this must vary 
according* to the kind and age of both plant and insect. If a 
particular strength of insecticide is found to fulfil these conditions, 
there is no object in using a stronger dose ; such will not kill the 
insect any “ deader,” whilst the extra quantity used will represent 
a waste of money and may harm the plant. But a super-lethal dose 
is usually preferable on the whole to a sub-lethal one, as the extra 
cost of labour in repeating the latter is generally greater than the 
difference between the two; in other words, it does not pay to 
apply an ineffective dosage, as both insecticide and labour are 
wasted without result. In the following pages are given general 
average quantities in which the various insecticides referred to 
should be used and the minimum quantity stated should be tried at 
first on a small scale and only increased if found inefficacious. It 
must be remembered also that different makes of insecticides may 
vary considerably in purity. 

Secondly, an appropriate insecticide must be chosen with 
regard not only to the insect but to the plant also. It would, for 
example, be criminal folly to apply an arsenical poison to culinary 
vegetables or fodder cholam just before these were intended to be 
cut for food of man or beast. 

Thirdly, due regard must be paid to weather conditions. It is 
useless, as a rule, to apply insecticides during periods of heavy 
rain, as they are rapidly washed off by showers before any good is 
accomplished. Nor is it usually a good thing to apply liquid 
insecticides to leaves under the hot noonday sun ; such aie best 
applied in the early morning, which is also the best time to apply 
powders, whilst the dew is still on the leaves. Poisons foi* night¬ 
feeding insects should be applied in the evening. Many insecti¬ 
cides are decomposed by the action of sunlight and weather and 
the use of some, such as sulphur, is based on this fact; the applica¬ 
tion of an insecticide cannot, therefore, be expected to protect a 
V*>lant for more than a limited period—probably two or three weeks 
at the most during dry weather and considerably less if rain 
occurs. 

Stomach Poisons. 

Of this class of insecticides the arsenical preparations known 
as “Paris Green” and “London Purple” were first tried in India 
some twenty-five years ago, but their use has now been practically 
abandoned. Lead Arsenate was introduced ten years ago and 
Lead Chromate of quite recent years and both are used extensively, 
7 
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whilst Naphthaline Emulsion is also used for special crops such as 
vegetables, where only a temporary poison is required. Other 
insecticides of this class include Zinc Arsenite, Dry Paints, and 
several others which are more rarely used. 

Lead Chromate is an insoluble yellow substance which is usually 
sold in the form of a paste containing about 33 per cent, or as a 
powder containing about 50 per cent, of Lead Chromate. The paste 
mixes better with water and is easier to use, three ounces of this 
being taken to represent two ounces of the powder, one-quarter to 
one-half of an ounce of powder, and half as much again of paste, 
being the standard dosage for one gallon of water. If Lead 
Chromate itself is not obtainable it may be prepared by dissolving 
separately in water one part by weight of Potassium Bichromate 
and two parts by weight of Lead Acetate or Lead Nitrate and 
mixing the two solutions, when two parts by weight of Lead 
Chromate will be precipitated, and this may be diluted with water 
to the required strength and used in the sprayer. 

Lead Chromate possesses these advantages, that its yellow 
colour makes it readily perceptible on the plants to which it has 
been applied and that it is a comparatively weak poison to larger 
animals such as cattle. It is not, however, absolutely non-poisonous 
to cattle, as has been claimed, and on the other hand, it has not 
always proved effective against insect-pests ; on the whole it does 
not seem to be sufficiently poisonous to be really effective, but may 
for the present be recommended as a readily accessible and 
moderately efficient insecticide for use by those in whose hands it 
might be dangerous to place arsenicals. 

Lead Arsenate is usually sold in the form of a greyish paste but 
is also obtainable as a white powder; in either case it should first 
be mixed with a little water to make a thin paste before dilution to 
the strength required for spraying. The advantages of Lead 
Arsenate are the facts that it does not burn foliage as a rule owing 
to its insolubility in water, that it remains in suspension in the 
sprayer with a moderate degree of agitation, and that it sticks well 
to the surfaces of plants. The powdered form can be dusted onto 
plants when the white colour shows up well, but this insecticide is 
usually applied more economically as a liquid spray. It is con¬ 
siderably cheaper than Lead Chromate and a much more violent 
poison, but does not kill insects so quickly as Paris Green or the 
more soluble arsenicals. Lead Arsenate in the form of paste 
should not contain more than 50 per cent, of water, it should 
contain more arsenic than is equivalent to 12% per cent, of Arsenic 
Pentoxide and should not contain arsenic in water-soluble form 
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equivalent to more than 0'75 per cent, of Arsenic Pentoxide. 
The paste is generally used at a strength of 4 to 8 pounds to 
100 gallons (roirghly one-half to one ounce per gallon), the powder 
at 2 to 6 pounds to 100 gallons of water. If not obtainable directly 
it may be prepared from Lead Acetate (Sugar of Lead) and 
Sodium Arsenate, 44 ounces of the former being dissolved in four 
gallons of water in a wooden or earthenware container, and sixteen 
ounces of Sotlium Arsenate being dissolved separately in two 
gallons of water; these two solutions on mixing will provide Lead 
Arsenate sufficient for dilution to 100 gallons. 

The Arsenites of Lead anti other metals are about twice as 
poisonous as the corresponding Arsenates, owing to their greater 
solubility in water and the gastric juices of insects and other 
animals. For spraying, therefore, as soluble a form of Arsenic is 
required as can be safely applied to plants without burning them. 
Sodium Arsenite cannot be so usetl as it injures foliage and hence 
is often applied as a weed-killer. Lead Arsenite may be prepared 
by dissolving separately in water six ounces of Sodium Arsenite 
(which is itself prepared by boiling together White Arsenic and 
Caustic Soda) and thirty-two ounces of Lead Acetate ; these solu¬ 
tions are mixed and made up to 62^ gallons for spraying. But, on 
account of the extra solubility of the Arsenite, it is better to use 
Lead Arsenate. 

Zinc Arsenite has been used to some extent in America to replace 
Lead Arsenate, and is claimed to be more toxic, or at least more 
rapidly poisonous to insects, one pound of Zinc Arsenite being- 
taken as of ecjuivalent toxicity to three pounds of Lead Arsenate. 
Zinc Arsenate has also been used as an insecticidal spray at the 
rate of about four pounds to lOO gallons of water. As the action of 
Zinc salts on animals usually induces vomiting it is probable 
that Zinc compounds may find a special use in preference to 
Lead salts in the particular circumstances found in India where it 
is especially desirable to avoid the poisoning of cattle which may 
accidentally feed on spraymd plants. 

Paris Green, usually sold as an emerald-green powder, is a double 
acetate and arsenite of copper and may be called Copper Aceto- 
Arsenite, although its actual composition is not fixed. It is a violent 
poison and may be applied dry but is better used as a liquid spray ; 
in either case it should be mixed with Lime in order to neutralize 
any soluble arsenic which may be present and which would burn 
the foliage. When applied dry, three to four times the same 
weight of air-slaked Lime is added and the mixture dusted lightly 
over the plants in the early morning by means of a muslin bag. 
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When used as a spray, eight to ten ounces of Paris Green are used 
in 100 gallons of water to which have been added two pounds of 
lump Lime to neutralize any soluble arsenic. The advantages of 
Paris Green are its cheapness and powerful poisonous action; 
amongst disadvantages may be noted the fact that it is not properly 
held in suspension in the sprayer without constant agitation and 
there is therefore risk of uneven application, that it sometimes 
burns the plants, and that it is liable to be washed off them very 
easily. If not obtainable, it is readily made by dissolving sepa¬ 
rately 4 lb. of white arsenic in 5 gallons of water and 5 lb. of 
Verdigris in 5 gallons of water and mixing the two liquids, which 
are then boiled for some time and a little Acetic Acid added. 
Commercial Paris Green should contain not less than 55 per cent, 
of arsenic (As2 O,), of which only about 5 per cent, should be 
soluble in water, and about 27 to 31 per cent, of Cupric Oxide. 

London Purple is simply Calcium Arsenite, and derives its name 
from the fact that the arsenite of lime formerly used was the residue 
from the manufacture of magenta and was therefore tinted with 
colouring matter, which, it is needless to add, is not necessary for 
its efficacy. Calcium Arsenite is readily prepared by dissolving 
one pound of white arsenic in two gallons of water and mixing 
with a solution containing two pounds of lime. The mixture is 
then heated for half-an-hour and diluted to make lOO gallons. 
Calcium Arsenite is insoluble in water and therefore will not burn 
foliage, but care should be taken to see that the lime is in excess. 
The original London Purple, however, was variable in composi¬ 
tion and this insecticide is not much used at the present day. 

When the foregoing insecticides are not available, ordinary 
metallic paints are usually obtainable locally in a finely powdered 
state and may be dusted on dry mixed with lime, flour, or road- 
dust ; such paints as red lead, white lead, iron oxide, yellow ochre, 
red ochre, lemon chrome, burnt sienna, etc., may be used in this 
way, being simply dusted on to the crops whilst these are wet with 
dew by means of a cloth bag. 

In some cases it is necessary to spray vegetables or fruits which 
are required for consumption within a short period and under such 
conditions it would obviously be extremely dangerous to usearseni- 
cals or other poisons which might remain on the crop and poison the 
consumer. In such cases, a temporary insecticide, such as Naph¬ 
thaline Emulsion, may be used, as this acts as a stomach-poison to 
any caterpillars which may be doing damage and all evaporates 
away within about twenty-four hours so that the sprayed material 
may safely be eaten afterwards. It is prepared by dissolving six 
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ounces of concentrated size in half a gallon of hot water and 
adding one pourul of soft soap. Two gallons of kerosine are 
then warmed carefully in the open air over a small lire—it is 
scarcely necessary to remark that no atteirpt must be made to boil 
kerosine over a fire—or by placing the c-ontainer in a vessel of 
boiling water and as much naphthaline is added as will dissolve in 
the kerosine (about eight pounds as a rule). The two solutions are 
then mixed together whilst hot, half a gallon of water is added and 
the whole thoroughly stirred or churned up together. 

Lime-Sulphur, at a strength of 3 gallons of concentrated solution 
to 100 gallons of spray material, has also been found effective as a 
stomach-poison for caterpillars although its action is very slow. 
Lead Arsenate may be mixed with it if reciuired. Lime-Sulphur, 
however, is generally used as a Contact Insecticide, especially for 
Mites. {See page 103.) 


Contact Poisons. 

(iontact Poisons, although actually effective against almost all 
insects, are practically only used in the case of sucking insects as 
it is usually more economical to apply a stomach poison in the case 
of insects with biting mouth-parts. The Contact Poisons include 
various Emulsions and Washes based on the use of Oils, Soaps, 
Rosin, Sulphur, Lime, Tobacco, Phenyle and various other sub¬ 
stances. 

Crude Oil Emulsion is a very satisfactory insecticide which is 
largely used in India. It contains 20 per cent, of soft (fish-oil) 
soap and 80 per cent, of crude kerosine-oil. When properly 
nuule, it forms a homogeneous mixture ..ind emulsifies well with 
water, but care should be taken to see that the oil has not separated 
out from the soap. If a thick black li(|uid is found floating freely 
on the surface of the contents of drums or packages, the emulsion 
should not be accepted or used for spraying plants. It is obtain¬ 
able ready-made and is usually put u]) in five-gallon drums which 
cost about seven rupees in Calcutta. It is used at a strength of 
about one part by volume to sixty-four of water (half a pint to a 
kerosine tin). Care must be taken to see that it is properly strained 
before placing the mixture in a sprayer, ll no strainer is available 
the emulsion may be placed in a bag or cloth and kneaded by 
hand until it has passed through and mixed with the water, which 
should then be churned up by means of the sprayer. Crude oil 
emulsion may be used against all sucking insects except those 
which are protected from wetting by hairs or scales; for such a 
rosin compouml must be used. A bag of crude oil emulsion placed 
in the water-channel when fields are being irrigated will drive 
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away subterranean insects, such as termites, ants and root-feed¬ 
ing Aphids, temporarily at any rate, and this will sometimes 
give crops a chance of recovery in cases where they would other¬ 
wise have been seriously affected. 

Linseed Oil Emulsion is sometimes useful, especially as it is 
easily prepared from materials readily obtainable. One pound of 
hard soap is shaved up into fine slices and dissolved in one gallon 
of boiling soft water, which is then taken off the fire and two 
gallons of raw linseed oil added to the hot solution. The mixture 
is then churned up violently by the aid of a bucket sprayer to form 
a smooth, yellowish, creamy emulsion, from which no free oil should 
separate out on cooling. Diluted with water to a strength of one 
part in ten, this emulsion is especially useful for scales and similar 
insects on the trunks of trees; it is not adapted for use on foliage. 

Kcrosinc Emulsion is marie in a similar manner to Linseed Oil 
Emulsion, kerosine being used instead of linseed oil. In both these 
emulsions, whale-oil soap or fish-oil soap may be used instead of 
hard soap and more soap must be used if the water is hard. 

Rosin Compound is especially suitable for Scales and Mealy-bugs 
which are protected by their coverings against the action of non¬ 
wetting oily sprays. It is made by powdering two pounds of 
common fir-tree rosin and boiling one pound of ordinary washing 
soda with one gallon of water; the powdered rosin is added to the 
boiling solution which is continuer! to be boiled, adding small 
quantities of cold water at intervals, until the liquid (now about 
three gallons) becomes clear and thin, like clear coffee. This is 
diluted to about one part of rosin compound in seven of water for 
ordinary spraying, but may be used at a strength of one in five if 
required. 

Rosin Wash is only useful against young Scales, Aphirls and 
similar soft-bodied small insects. Ten pounds of rosin, and one- 
and-a-half pounds of fish oil are heated with one gallon of water 
in an iron kettle until therosin is softened; three pounds of Caustic 
Soda, dissolved in a little water, is then added and stirred tho¬ 
roughly, and the mixture diluted with water to make fifty gallons 
of spraying material. 

Carbolic Acid Emulsion is sometimes useful for Aphids, Soft 
Scales and for use against ants. One pound of whale-oil soap or 
fish-oil soap is entirely dissolved in about half a gallon of hot 
water and one pint of crude carbolic acid is added and the 
mixture boiled for twenty minutes adding another half-gallon 
of water in small quantities to prevent boiling over. The stock 
solution so prepared is diluted with twenty parts of water for use 
as a spray. 



CHAP. XI.] THE CONTROL OF INSECT PESTS OF CROPS. lOj 

Various forms of crude carbolic and creosote commonly sold 
for use as disinfectants are also useful as contact insecticides when 
used as a strength of about one in eighty of water. 

Tobacco Decoctions give excellent killing results against soft- 
bodied insects without harming foliage. One pound of Tobacco 
leaves or stems is steeped in four gallons of hot water and the 
mixture applied directly when cool. If soap is added, at the rate of 
one pound to twenty gallons, the mixture is made much more 
efficient. Tobacco stems and dust applied at the roots of bushes 
and to the surface of the soil around vegetables will often drive 
away and destroy grubs, worms anti small pests. 

Sulphur, in the finely-divided form known as Flowers of Sulphur 
is valuable against Mites of all sorts. It may be used dry, being 
dusted onto the plants by itself or mixed with lime, flour or road- 
dust, or may be sprayed on at the rate of one pound in two to four 
gallons of water. As the insecticidal action of sulphur is due to its 
oxidation under the influence of warm sunlight, it must be applied 
in the early morning. 

Lime-Sulphur, a chemical combination of lime and sulphur and 
which kills insects by its caustic properties, has lately come into 
extensive use in America as a spray for use on dormant trees in the 
winter-time. It has not been used in India but may perhaps be 
found useful at considerable dilution. It may be prepared by heat¬ 
ing three gallons of water in a barrel or vessel, which must not be 
made of copper, and adding four pounds of unslaked lime and 
immediately adding three pounds of flowers of sulphur previously 
made into a thick paste with water. After the lime has ail slaked 
another three gallons of hot water is added and the heating 
continued for an hour after which another four gallons of water is 
added and the whole thoroughly stirred and strained. At this 
strength the mixture will burn foliage and requires five or six times 
dilution before use; it may be used undiluted for painting boles of 
trees to prevent the attacks of porcupines, rats, etc. 

Self-boiled Lime-Sulphur may also be prepared and used as a 
spray for foliage and is especially useful, if lead arsimate be 
added, as a combined insecticide and fungicide. To make it, 
twenty pounds of quicklime are placed in a barrel or other suitable 
receptacle—copper vessels must not be used—and three gallons of 
cold water are poured over it; as soon as the slaking is well started, 
sift in twenty pounds of flowers of sulphur, and stir the mixture 
well. The violent heat generated by the slaking of the lime will 
bring about a chemical combination between the lime and the 
sulphur. More cold water is added until the mass has a paste-like 
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consistency. Immediately the boiling begins to subside, more cold 
water must be added at once to prevent further action taking place, 
as, if the boiling is continued too long, the resultant liquid will 
burn foliage. This solution is diluted to form lOO gallons. 

Flour-Paste is a very simple and cheap spray-liquid which is 
effective against small insects without any injury to vegetation. It 
peels off after a day or two and leaves the growing surfaces of the 
plants free and healthy. It is made simply by making an ordinary 
flour-paste of one pound of flour in one gallon of water; for use as 
a spray this is diluted to a strength of about eight to ten parts in 
one hundred of spray-material. Mixed with Flowers of Sulphur at 
the rate of about a pound and a half to ten gallons, flour-paste is 
an excellent remedy against Mites but does not always kill the 
eggs so that a second application is necessary after an interval of 
about a week. 

Flour-Paste is also very eifective for use with Lead Arsenate, 
Lead Chromate, etc., as a spreader, ensuring that the poison is 
applied evenly over the foliage. 

Potassium Cyanide is too poisonous a substance for direct appli¬ 
cation to plants as a spray, but is useful for checking ants, which 
may be nesting in fields and bunds and cherishing Aphids and 
Scales. Poured into their nests at a strength of one ounce to the 
gallon of water, it either kills off the nest or at least disables it for 
some time. 

Soap, simply dissolved in water, is sometimes valuable as a con¬ 
tact insecticide, especially against small and soft-bodied insects. 
Ordinary bar soap, obtainable in any bazaar, can be used if no 
more nauseous brand be available. At a strength of one pound to 
one gallon of water it acts as a contact poison, and at one pound 
to ten gallons it may be used for watering lawns or flower-beds 
to drive down grubs which are eating the roots of grass or plants ; 
but the amount of dilution must depend largely on the composition 
of the soap. 

Fish Oil Soap, or Whale Oil Soap is far preferable to ordinary 
hard soap for use against insects. It may be made by adding six 
pounds of caustic soda to one and one-fifth gallons of boiling 
water and, when the soda is dissolved, pouring in twenty-two pounds 
of fish-oil, stirring and boiling slowly, after which the mixture is 
allowed to cool, when the soap separates out. 

Fish Oil Soap and Tobacco Extract is excellent against Aphids 
and small soft-bodied insects. It is prepared by dissolving one 
pound of fish-oil soap in ten gallons of water and adding one pint of 
good tobacco extract. 
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Repellents. 

Besides insecticides, which actually kill the insects against 
which they arc used, it is often useful to employ substances which 
act as repellents; that is to say, they drive insects away and 
keep them from attacking the plants or areas so treated. Although 
the action of repellents is necessarily only temporary it is often 
important to give plants, and particularly young plants, an opportu¬ 
nity of tiding over a critical period, such as transplantation, and it 
is under such circumstances that repellents may be used. 

Bordeaux Mixture, though more often used as a fungicide, 
makes the parts of plants sprayed with it temporarily distasteful 
to insects. It is made by tlissolving one pound of Copper Sulphate 
(blue stone) and one pound of quicklime separately in water, mixing 
the two cold solutions gradually in a third vessel and diluting to 
ten gallons for use. The mixture must be well strained. It should 
be tested for any excess of copper by dipping in a knife-blade ; 
if this acquires a brown deposit of copper, more linuj must be 
added until the excess is all neutralized ; the final mixture should 
be as nearly neutral as possible, without excess of either lime or 
copper. The Copper Sulphate should not be dissolved in a tin or 
iron vessel, but vessels of wood, copper, glass or stoneware are all 
suitable. 

Dry Slaked Lime, dusted onto and around plants, especially 
vegetables, sometimes drives away insect pests. It may be 
prepared by placing a little qtticklime in a metal vessel and pour¬ 
ing on hot water; the lime will slake and crumble to a very fine 
powder. Flowers of Sulphur may be added to the lime when this 
is dusted onto plants. 

Calcium Carbide Residue, as removed from Acetylene Gas 
generators, may also be used for protecting vegetables, mixed with 
earth or sand in the proportion of one in five, or one in ten in the 
case of seedlings or young plants. 

Tobacco Dust, or refuse of stems or leaves chopped up fine, may 
also be dusted onto leaves as a repellent, but is more valuable 
when placed in a small ring around the stems of plants attacked by 
root-borers or subterranean Aphids or Scales, the top layer of 
soil being removed and afterwards replaced. 

Such insecticides as crude oil emulsion, soap, and phenyle, 
when added to the irrigation wrater at a strength insufficient to kill 
insect-pests, sometimes act as repellents to drive them away 
temporarily. 

Copper Sulphate Solution is used especially for the dipping of 
cane setts before planting to keep away termites until the young 
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canes have become established. A saturated solution in cold water 
does not harm the setts if these are healthy ; but if they have been 
brought from a distance or are not quite freshly cut a solution at 
half the above strength should be used. 

Whitewash by itself, when applied to the trunks and limbs of 
trees, has some value as a repellent and fungicide and also 
prevents sun-scorch. Quicklime is slaked with water, thoroughly 
mixed, and strained before use. In the case of permanent crops 
such as coffee and rubber, the scraping (if necessary) and white¬ 
washing of the bases of the stems helps to repel boring beetles, 
and an admixture of Lead Arsenate or similar stomach poison with 
the whitewash would probably check the attacks of porcupines on 
young rubber trees. 


Spraying Machinery. 

For the application of insecticides, use is generally made of 
some form of machine which delivers the insecticidal substance 
under pressure as a fine mist or spray. Such machines are there¬ 
fore called “ sprayers ” in the case of those which are used with 



Fig. 41.—Applying powdered insecticides by hand with tlie aid of cloth bags. 
Note the light colour of the powdered leaves in foreground as compared 
with the unpowdered leave,s on the right. (.A-uthor’s original photo.I 

liquid insecticides, and “blowers,” “ bellows ” or “ powder guns” 
in the cases of machines which are used for the distribution of dry 
insecticides in powder form. The latter type of machine is not 
much used in India, except in the case of a few special permanent 
crops, such as tea, and for ordinary agricultural work powders can 
usually be distributed onto plants quite satisfactorily with the 
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help of a cloth bag. Liquid insecticides may, at a j)inch and in 
the absence of a sprayer, be sprinkled on to plants by the aid of 
a branch, palm-leaf or brush, but this method is wasteful and 
unsatisfactory and a proper sprayer should always be used if it is 
desired to do satisfactory work. 

There are many different types of sprayers on the market, to 
meet different reciuireraents and priced at various rates from about 
ten rupees to over one thousand rupees. 



The Spraying Syringe is the simplest and cheapest form of 
sprayer, but it is of course only suitable for very small areas such 
as gardens. It is simply an ordinary garden syringe fitted with a 
spraying nozzle. As a rule, an ordinary nozzle is also supplied so 
that the syringe is available for general work in a garden as well 



I'lG. 4j.—Spraying Swinge in action, .showing comparative .size and 
shape of jet. (Author’s original photo.) 


as for special work as a sprayer. As it is often desirable to be 
able to spray the under surface of leaves, the syringe should be so 
adapted that the jet of spray-liquid may be thrown out, when 
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desired, at right angles to the axis of the barrel of the syringe as 
well as in a straight line. This end is secured either by the 
provision of a bent collar which can be screwed on between 
the barrel and the nozzle or by a jointed nozzle which can 
itself be fixed at any desired angle. In the case of the “ Four 
Oaks” syringe the barrel is protected by a longitudinally- 
ribbed outer metal cover so that it is tolerably secure from inden¬ 
tation by rough usage. A Spraying Syringe of good quality costs 
from ten to twenty rupees and is suitable for work in small 
gardens for spraying a few plants which may be attacked by 
pests. 



Fig. 44.—Bucket Pump of old pattern witlioat proissurc-uhainber. (.Author’s 

original photo.) 


The Bucket Sprayer, cv?, its name implies, is suitable for use in 
connection with a bucket or other receptacle for the spray liquid. 
A kerosine tin makes a very convenient vessel and holds 
a known quantity of liquid (four gallons) The Bucket Sprayer 
is simply a pump, usually of brass, fitted with an adjustable 
footrest and a length of rubber tubing for delivery of the spray- 
material. In the best types there is an air-chamber, seen as a pear- 
shaped expansion at the upper end of the barrel of the pump, which 
keeps up the pressure during the up-stroke, thus ensuring continuity 
in the spray. Bucket Sprayers are available in India at a cost of 
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about fifteen to twenty rupees each and are suitable for small 
areas, such as gardens, small fruit-gardens or small areas of 
crops. If a longer hose is fitted and the nozzle fastened to a bamboo 
it is possible to spray small trees with one of these pumps, but the 
waste of time and labour incurred in moving the bucket from one 
tree to another and the difficulty of working the pump and directing 
the spray at the same time renders this type unsuitable for work on 
any large scale. For use around a house, however, the Bucket 
Sprayer is very suitable and it may of course be used for such 
purposes as the application of whitewash or disinfectants. As 
these sprayers have no agitator care must be taken that the spray- 
material is kept properly mixed and this end may be achieved by 
pumping it back on itself occasionally; this applies to spraying 
syringes also. 



Fig. 4.1.—Bucket Pump in use. (Author’s orig'inal photo.) 

Knapsacli Sprayers are so called because they are usually fitted 
with straps and are intended to be hung over the shoulders like 
a knapsack. In this type the sprayuruiterial is contained in the 
sprayer itself which is provided with a pump, delivery-tube and 
nozzle, and also with an agitator in all efficient patterns. The tank 
contains a variable amount of liquid, usually from one to four 
gallons. The patterns usually imported from Europe or America 


* N'ote .—It should be noted, in connection with American machines and formula:, 
that the American gallon is only five-sixths of the Imperial gallon. 
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generally hold four gallons of liquid but, as these when full weigh 
upwards of fifty pounds, they are too large and heavy for the 
physique of the ordinary cooly, in Southern India at all events, 
where the weight of a fully-charged sprayer should not exceed 
forty pounds. 



I'lG. 46.—Gould’s Knapsack Sprayer. .Note agitator coniiocted to Iiandlo-lever 
,ind strainer fitting below cap of fillei’ bole, (Author’s original photo.) 


In Knapsack Sprayers the pump may be outside the reservoir or 
may be enclosed within it; the latter type is preferable, as the 
pump is less liable to injury and is better protected from dust and 
grit. The straps should be wide so as not to cut into the carrier, 
and this is particularly necessary in India where these straps come 
into direct contact with the bare skin of a cooly. In the best types 
two handles are provided, one for use when the sprayer is carried 
on the back and the other, working up and down like a bucket 
sprayer, for use when the sprayer is used on the ground. For the 
latter purpose a footrest is necessary and is usually provided. A 
good mechanical agitator is essential and is usually provided in 
the form of a metal frame or sheet which moves with each motion 
of the pump, to which it is attached. A strainer is an essential 
fitting and is usually provided in the form of a detachable metal 


sieve. 
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For the ordinary cultivator, a Knapsack Sprayer or Pressure Sprayer 
(see page II 3 ) will fulfil all ordinary requirements. It may be used 
for spraying all ordinary crops and, with a suitable nozzle or 
extension rod, for small trees up to twelve or fifteen feet high. 
Various patterns are obtainable in India at a cost of about thirty- 
five to fifty rupees each. 

Barrel Sprayers, so called because they are usually mounted in a 
barrel which acts as the tank for the spray-material, are larger 
pumps which are specially adapted for spraying on a moderately 
large scale. The barrel usually holds about fifty gallons and is 
mounted on a detachable frame supported on wheels so that it may 
be transported easily, the whole apparatus when full weighing some 
six hundred pounds; a larger tank is not practically useful under 
ordinary conditions in India, The pump should supply at least 
two nozzles at 80 to too pounds pressure with ordinary pumping. 



Fig. 49.—Barrel Pump in action. (Anthor’sroi^inal photo). 

and it should have a large air-chamber within the pump-barrel in 
order to maintain a constant pressure. The air-chamber should 
not project above the barrel, as such an arrangement makes the 
pump top-heavy and exposed parts are especially liable to break¬ 
age. For the same reason the handle and similar parts should be 
made of malleable or galvanized iron and not of cast iron. A good 
mechanical agitator is an essential fitting and this should be of the 
paddle type (i.e., a metal frame or sheet attached to and working 
with the pump). Some machines are fitted with agitators of the “ jet ” 
type in which a current of air is driven into the spray-liquid from the 
bottom of the pump-barrel; this method is unsatisfactory in practice 
as it allows a loss of pressure without sufficiently agitating the 
liquid. The pump should be readily removable from the barrel 
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for purposes of cleaning or repair, and the valves shouici also be 
removable and so made that they wear down evenly. 

Barrel Sprayers are suitable for field-work on the level and for 
specnal work such as is required for orchards or experimental crops. 
They cost about one hundred rupees each. On large holdings and 
experimental stations a Barrel Sprayer is very useful for coping 
with outbreaks of crop-pests but for the ordinary small holdings a 
smaller type of machine is generally sufficient. 

Forms of Barrel Sprayers (as also of Knapsack and Bucket 
Sprayers) have been placed on the market in India in which oil and 
water are contained in separate tanks. It is claimed that these 
nray be mixed and sprayed in definite proportions as a mechanical 
mixture, but such machines have in practice been found unreliable 
in practical work and their use is now generally abandoned. 



Fig. 50. —“Autospray” in parts. 

On the left is the pump barrel and in the foreground the pi.stori with locking 
arraiigcniciit fitting into the clip.s seen on top of tlie tank. (Author’s original 
photo.) 

Pre.'isiin' Sprayer.'! of various types have been introduced of late 
years and it seems probable that these will oust the old patterns, 
especially of Knapsack Sprayers, from the markets of the future. In 
these sprayers the spray-liquid is placed in the tank and air is then 
pumped in until a considerable pressure is obtained and this 
compressed air is used for the expulsion of the spray-material. 
No pumping is required tlierefore whilst the spray is being applied 
8 
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to the plants, so that the whole attention can be given to the 
application of the spray and both hands are free to direct it pro¬ 
perly. This is a very important point, as thoroughness in spraying 
is absolutely essential to success, and if most of the energy and 
attention of the operator is occupied with the physical labour of 
pumping, it is obvious that a really satisfactory application of the 
spray can hardly be expected. For this reason alone, Pressure 
Sprayers have a very considerable advantage over the old patterns 
of hand sprayers. The pump, by which the necessary pressure is 
attained, may be contained in the sprayer or may be separate. In 
the latter case a saving in weight is claimed bnt against this must 
be placed the greater risk of breakage or mislayalof the pump and 
the weight of this is very trifling in comparison with the weight of 
the tank and other necessary parts. For this reason, preference 



Fig. 51.—Autospray '' in use. 

Note that only one hand is required to direct and control the spray. 
(Author’s original photo.) 

may be given to those patterns in which the pnmp is self-contained. 
Some models are provided with pressure-gauges to indicate the 
correct amount of pressure to which the air should be pumped; 
although such gauges are of course useful it is doubtful whether 
they are worth paying much extra for in India where the ordi¬ 
nary cooly is not likely to work up too great a pressure. In 
those types which are not fitted with a gauge it is usually 
fairly easy to tell when the pressure is sufficient as the increased 
difficulty in pumping in more air acts as a coramonsense indicator. 
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In filling Pressure Sprayers it must be remembered that .space 
must be left for the air to be compressed and at least one-quarter 
of the capacity of the tank must therefore be left unfilled. 

Amongst the advantages of the use of Pressure Sprayers are the 
facts that they are easily portable, do not leak (as i,s often the case 
with a Knapsack Sprayer) and onlj' one hand is recuiired to direct 
the hose, leaving the other free, so that a tree may be climbed, or 



Tio. .t 2.—“ Holder " Pressure Sprayers. 4''f;alloii and 1 -iralloii types, 
(Author's original jdiota.l 

s]rraying may be, done from a step-ladder, under conditions in 
which the use of a knapsack hand-sprayer would be impracticable. 
Fortins last reason “Holder” Sprayers of the one-gallon type are 
in fairly extensive use in Southern India for the spraying of palm- 
trees for control of fungus diseases, as the operator can climb the 
tree with the fully charged sprayer slung over his shoulder, either 
by a strap or in a small canvas bag, and can then carry on 
spraying with the aid of one hand only. Larger patterns of the 
“ Holder ” type are also available for use with ordinary field crops 
and trees whilst a wheeled ten-gallon pattern is suitable for fruit- 
gardens and similar aieas. Pressure Sprayers of the “ Autospray ” 
pattern, obtainable in Calcutta at from Rs. 30 to 35, contain three 
gallons of liquid, weigh 40 pounds when fully charged and have 
been used very successfully in India. Such sprayers are suitable 
for spraying small areas of crops and for use around houses. We 
have also found them peculiarly suitable for the spraying of cattle 
for insect parasites, as a fine spray is delivered on simply turning a 
8-a 
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tap without any motion or noise to scare the animals. A dis¬ 
advantage of the smaller patterns of Pressure Sprayers lies in the 
airsence of an agitator, but, as there is no risk of spilling the spray 
liquid, it is comparatively simple to give them a gootl shaking by 
h.and before commencing to spray. 



f'lG. 53.—" Holder” Pre.ssiirc S])vayer of 1-.yallon type in use. 

Note that only one h.iiid is rt^iuircd to control and dii'cct the spray. 
(,yntlioi''H original plioto.) 

Power Sprayers, in which there is a large tank mounted on a 
cart and eight or ten nozzles are worked at once at high pressure 
by means of a petrol or oil motor, are in e.xtensive use in America, 
but are not likely to find much scope in India except in special 
cases, such as large fruit orchards or experimental stations where it 
may be necessary to spray large areas. Machines of this type are 
not available in India and would re(|uire to be ordered specially. 
They cost from Rs. i,ooo to Rs. 2,000, 


1 he Selection of Sprayers. 

Before obtaining spraying machines it is as well to have a clear 
idea of the work which will be required of them in order that suit¬ 
able patterns may be obtained. It is useless to attempt to cover 
large areas with a small machine and it is equally wasteful to buy 
a large machine to do work which could be performed as efficiently 
by a small one. It is poor economy to save a few rupees in pur¬ 
chasing a spraying outfit and to spend a f^lr larger amount in extra 
time and labour in applying the sprays. Syringes and Bucket 
Sprayers are quite suitable for use in and around the house or in a 
small garden. Knapsack Sprayers are used in small areas of field 
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crops of I to 5 acres and for small orchards and gardens and 
for larger areas under permanent crops, .such as tea and coffee, in 
districts which are impracticable for larger machines on account 
of the unevenness of the ground. For the spraying of field crops 
over large areas it is more economical to use Barrel Sprayers or 
Power Sprayers in all cases where the .ground is sufficiently even to 
enable such machines to cover it properly. 

After deciding on the size of machine required it is necessary to 
select one of the various patterns obtainable on the market and in 
doing this attention should be paid to their relative merits in order 
to secure the best value for money. It is impossible here to adver¬ 
tise or recommend particular makers or patterns, but information on 
any points will always he given to inquirers as far as possible. 

The material of the tank and of all working parts which come 
into contact with the spray-liciuid should be of iieavy brass or bronze 
or similar alloy. Many spray solutions {(’..g. Bordeaux mixture) have 
a corrosive action on iron, and copper is attacked by Lime-sulphur. 
Not only the tank, but the working parts of the pump itself (the 
valves and their seatings, the piston, and interior of the pump- 
cylinder) must therefore be made of suitable material, as it does not 
pay to buy cheap machines of inferior metals which corrode 
rapidly, 

A sufficiently large air-chamber should be insisted on, as its 
presence has a considerable effect on the efficiency of the spray. 
If the chamber is too small there will necessarily be considerable 
variation in pressure between successive strokes of the pump, parti¬ 
cularly in small machines, and the spraying will therefore tend to 
l)e uneven. This item is of course eliminated in the case of 
I)ressure sprayers. 

Accessibility of the working parts of the pump is a matter to 
which due attention should be given. In some of the older patterns 
of machines the pump is enclosetl in a tight case and is practically 
inaccessible without great waste of time. As grit and dirt are sure 
to find their way into the pump and valves, these must occasionally 
be removed and cleaned and therefore their accessibility is a 
necessity. In this respect some of the pressure sprayers are very 
satisfactory as the whole pump is easily removed for inspection. 

The packing of the piston must on no account be made of rubber 
hut should be of some material which is readily replaceable, such 
as leather. 

Strainers are important parts of all self-contained machines as it 
is essentia] to see that the spray-liquid is freed from all particles of 
grit which will otherwise soon wear down the valves and clog the 
nozzle. All spray-li<|uids therefore must he strained before they 
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are placed in the tank. If no strainer is provided with the machine, 
or if this becomes lost or worn out, a metal funnel should be made, 
provided with brass wire-gauze of twenty-five meshes to the inch ; 
or the liquid may be strained through a cloth. 

Nozzles of many scores of different types have been introduced 
and used for special or general spraying and it is iurpossible to 
attempt to describe all the various patterns. Those principally 
used in India are of the Bordeaux and the Vermorel patterns or 
modifications of these. Both of these are quite satisfactory for 
general work and as a rule spraying machines as supplied are 
fitted with efficient nozzles. In the Bordeaux nozzle the spray is 
produced by the stream striking the edges of a metal lip which 
breaks it up into a fan-shaped spray, the size of the outlet being 
regulated at will and governing the fineness of the spray ; by regu¬ 
lation of a tap in the nozzle the spray may be varied from a very 
fine mist to a solid stream. In the Vermorel nozzle the spray issues 
from a small chamber through a hole as a fine cone-shaped mist; 
the hole is provided with a pin, ordinarily held back by a spring, 
which can be thrust forward through it to clear it if it becomes 
stopped with sediment. 

Hose of three-eighths of an inch diameter is generally supplied 
with Bucket and Knapsack Sprayers and of half-inch size for larger 
machines. The best (piality is the cheapest in the long run but in 
any case hoses will not last long in India and require renewal every 
two or three years. For fastening the hose to the machine and 
nozzle clamps are more satisfactory than wire bands. 

Extension Rods of light metal tubing are very useful for the 
spraying of trees and tall crops. A disc of metal attached around 
the extension rod helps to protect the operator from drip. If, how¬ 
ever, extensive spraying of trees is contemplated, as in mango 
groves, it is better to build uj) a light tower on a cart for the 
operator to work from. 

The Upkeep uJ Sprayers- 

To obtain the best results from a spraying outfit, it must be kcpit 
in good condition and working order. It is often the case that 
sprayers are not required for months on end, generally in the dry 
hot season when no crops are on the ground, and if they are 
neglected at this time they will be found to be out of order and 
useless just when they^ are wanted, the hoses cracked and the valves 
and nozzles cloggeil with dust and grit. To keep sprayers in good 
condition they must be overhauled and worked regularly, at least 
once a month, and water pumped through them. Barrels or other 
wooden tanks should be kept full of clean water when not in use, 
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care being taken to see that mosquitos cannot breed in them. After 
use, the whole machine should always be thoroughly cleaned out 
and washed through with clean water ; this is especially necessary 
with regard to hose after using kerosine washes, as kerosine attacks 
rubber and will quickly rot the hoses if these are not washed clean. 
When in use rubber hose should not be bent at a sharp angle nor 
should it be left lying about in the sun when the machine is not 
actually working. As noted above, all insecticides mu,st be well 
strained before they are placed in the machine, to avoid unneces¬ 
sary wear of valves and the clogging of nozzles. It is useless to 
keep a spraying equipment if it is not in efficient order when 
required for use, but by attention to the above points it should 
be found ready whenever wanted at short notice. 


Special Methods. 

Under the heading of special methods may be included various 
means for the control of crop-pests which .are, as a rule, only appli¬ 
cable by entomological experts or at least under their direct control 
and which are therefore scarcely within the reach of the ordinary 
cultivator because they require special knowledge or precautions 
or apparatus. Of such methods reference is made here to the 
fumigation of living plants, the control of termites and burrowing- 
animals by poisonous gases pumped into their galleries by special 
machines, and the control of insect-pests by fungal and bacterial 
diseases and by means of parasites. Legislative measures may also 
l)c included here. 

Fumigation of living plants and trees for the control of pests, 
such as Scales, which are very resistent to insecticidal sprays, is 
used extensively in other countries especially in the case of fruit- 
trees and has been applied in India with successful results. The 
only reason why this method has not been used more extensively 
in India appears to lie in the fact that Scale-insects do (compara¬ 
tively little damage to fruit-trees in India. In some cases, however, 
it is a useful method for the treatment of a small number of affected 
plants or trees to prevent extension of attack. The fumigant 
commonly used is Hydrocyanic Acid gas, produced by the action 
of Sulphuric Acid on Potassium Cyanide, and this is found very 
satisfactory if reasonable precautions are taken. Plants should 
never be fumigated when the foliage is wet; the best time to fumi¬ 
gate is in the early evening, so that the gas may act whilst the 
leaves are dry and during the night. In the case of small plants 
they may be covered with any gas-tight shade, such as a light 
framework covered with paper tightly pasted over. For treesa tent 
of some sort is generally used and, if the work is being done on 
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any large scale, it is more convenient to have proper tents which 
are clearly marked on the outside so that the cubic capacity may 
be seen exactly when they are erected, in order that the proper 
dosage of gas may be given. If the capacity of the tent is not 
known the following rough rule may be followed ; —Multiply the 
distance around by the distance over the top of the tented tree and 
divide by 133, the result being the number of ounces of Potassium 
Cyanide required for ordinary work.* Thus, the distance around 
the tented tree being 35 feet and the distance over (from ground to 
ground) being 20 feet, the cyanide required will be 35 X 20 -p 133 = 
5’26, or five and one-quarter ounces. For every ounce of Potassium 
Cyanide there are required one fluid ounce of Sulphuric Acid and 
three fluid ounces of water to liberate the gas. The acid is added 
to the water in a deep wide-mouthed earthenware vessel; the water 
must never be poured into the acid, as the acid and water combine 
violently and in the latter case the acid will probably be spattered 
about and do damage. The tent or box being ready overthe plants 
to be fumigated, the water and acid, ready mixed in the earthen¬ 
ware vessel, are slipped inside and the weighed quantity of cyanide, 
loosely wrapped in clean paper, is dropped into the acid and the 
box or tent immediately closed down and earthed up around the 
bottom and left overnight. Next morning the tent is opened up, or 
the box lifted, and, after an interval to allow the escape of any gas 
remaining, may be removed. It must be clearly remembered that 
Hydrocyanic Acid gas is one of the most poisonous substances 
known and for this reason alone it should only be used under strict 
supervision. Potassium Cyanide is also a violent poison if taken 
into the system, although it is fairly safe to handle if there are no 
cuts or sores on the hands ; but it is always better to use gloves 
if any quantity is being dealt with. Sulphuric Acid will burn 
violently into the skin and flesh and the vessels containing it 
must be handled with great care. For these reasons fumigation 
of trees and plants in the field should never be carried out c.xcept 
under competent personal supervision. 

Besides its use for the control of insect-pests already attacking 
plants, fumigation with Hydrocyanic Acid gas has also an impor¬ 
tant use in checking the spread into hitherto unaffected localities 
of pests, especially Scale-insects, which would otherwise be 
brought in with growing plants. That there is actually great dan¬ 
ger of this may be realized from even a casual inspection of most of 
the plants, such as young mangoes, so commonly seen being carried 

* Noli —In calculations of this sort, it is always assumed that the cyanide is of 
gS per cent, purity. Ordinary commercial cyanide is often of only aijniit 45 per cent, 
purity and the amount must consequently he increased p}o tula. 
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by Rail from one district to another. The invasion of the Coffee 
Districts by the destructive Green Scale-bug should prove an object- 
lesson regarding the dangers of importation of insect-pests from 
one district to another. In all cases, therefore, when livijig plants 
are obtained from a distance, the consignee should insist that they 
are properly fumigated before despatch ; otherwise he may after¬ 
wards find to his regret, when it is too late, that he has received 
more than he ordered. 



Flc,. 54.--“ Cihversal ” Ant E.x((-'nnin.'Ui)r. (Autliorts (jvigiiial idioto.i 

“ A?it Exterminators.”—Several machines have been placed on 
the market which are intended to pump hot poisonous gases into 
the subterranean burrows or galleries of insects such as termites 
and ants. Whilst these are quite efficient in destroying the inmates 
of Termites’ mounds and of similar nests, they possess this initial 
disadvantage that, as a general rule, it is not the nround-building 
termites which do damage and such machines therefore are com¬ 
paratively of little use in controlling the real culprits whose nests 
are extremely difficult to discover. It is true that an irstrument is 
available combining a microphone and a pointed iron rod, the idea 
being that the rod is thrust into the ground so that, when it ap¬ 
proaches a nest, the sound produced by its inmates becomes audible 
by means of the microphone. But in actual practice, in India at all 
events, such an instrument is found to be quite useless. 

As noted above, the species of termites which throw up mounds 
seem to be harmless as a general rule, those which attack houses, 
woodwork and crops belonging to distinct species; but the 
mound builders often make their nests in the middle of joads, lawms, 
gardens and similar places where their presence is objectionable, 
and in such cases the nests are readily destroyed by the use of 
a special machine. The “Universal” Ant Exterminator consists 
essentially of an air pump connected to a small furnace from whicli 
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leads a flexible metal pipe. For destroying a nest, a charcoal fire 
is kindled in the furnace and air pumped through until the fire is 
thoroughly hot and the metal tube is warmed through by the hot 
blast driven through the furnace by the pump. The tube is then 
thrust into one of the main galleries, previously opened up, of the 



Fir,. 55.— Destroying a Termites’ Mound with the “ Universal ” Ant 
Exterminator. (.Author’s original photo.) 

nest and a small quantity of a mixture of sulphur and white 
arsenic is dropped into the furnace, which is immediately closed 
and the pump worked vigorously. The sulphur and arsenic enter 
into chemical combination and are expelled from the metal tube as 
dense yellowish fumes which are pumped into the nest, any aper¬ 
tures by which these are seen to escape being promptly plugged 
with wet clay. The pump is worked for ten or fifteen minutes, 
more sulphur and arsenic being added to the furnace from time to 
time, and the pipe is then withdrawn and the nest left plugged up. If 
opened up after an interval of not less than three days the nest will 
be found to have been killed off if the fumes have penetrated pro¬ 
perly. If opened up too soon, the effect of the fumes seems to pass 
off and the nest may recover, the main effect of the fumes being 
visible in the fungus-combs on whose culture the well-being of the 
colony apparently depends. Care must be taken not to breathe the 
fumes, as these are poisonous ; but their dense yellowish-white colour 
and noxious odour renders them easily avoided. The exit pipe 
must be hot before the poison is added or the fumes will condense 
on its interior surface without penetrating into the nest. 

Another machine, in principle similar to the “Universal ’ 
Exterminator, is one made in America by the George L. Squire 
Comyrany. In this, however, the current of air is produced by a fan 
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and the furnace is much larger and is placed directly over the top 
of the nest to be treated. Provision is also rnadeforthe api:)Iication 
of the sulphur mixture through a door, closed with a screw-bolt, in 
the metal pipe joining the fan and the furnace. The possibility 
of introduction of the poison without opening the furnace and the 
use of a fan instead of a pump are decided advantages but these 
are rather outweighed by the excessive weight of the apparatus and 
particularly of the furnace. If the rotary fan could be fitted to a 
light steel pipe, provided with a sliding door for insertion of the 
sulphur, and this latter connected to a smaller furnace whose fumes 
were led out by a flexible metal piping, a more useful and irortable 
machine would be produced. 



F\C. 5C.—“Squire" Ant Exterminator. (Author’s phoi'Cl 

Fungal and Bacterial Diseases.—Tha control oi insect-pests arti¬ 
ficially by means of fungal or bacterial diseases which attack them 
and reduce their numbers under natural conditions is at first sight 
a very promising and easy method. The idea of simply scattering 
amongst his crops a small quantity of some culture of such diseases 
and leaving this to do all the work of protecting his fields from 
damage is one that appeals intensely to the common run of cultivator 
who expects to obtain great results without any trouble or exertion on 
his own part. The success which has attended the use of fungal 
enemies of some scale-insects in the West Imlies is held up as an 
example of what may be done in India where the conditions are 
entirely different. Green Scale-bug (Lecanium viride), for example, 
in Southern India is heavily attacked by several fungi which kill 
off perhaps ninety per cent, of the insects during the intensely wet 
weather experienced in the Coffee Districts. These fungi are well 
distributed, almost every bush attacked by the scales showing 
them in large numbers. And yet the rate of increase of this insect 
is so vast that it is not killed out but merely chec-ked tempiorarily 
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at the most. As soon as the dry weather sets in, when the condi¬ 
tions are unfavourable for the growing of the fungi, the scales 
increase and spread and actually do most damage at this time of 
year probably largely because they drain the juices of the bushes 
just when moisture is most deficient. Endeavours to spread the 
fungus artificially during the wet season would seem a waste of 
time, because it is able at that time to spread hy itself prac¬ 
tically wherever the scale is, and during the dry season the 
conditions are unfavourable to the growth of the fungi unless 
perhaps these were actually placed artificially in contact with 
the scales, and in this latter case it would be less trouble to use 
an insecticide and kill the scales directly. One case only has 
been quoted, and this under as favourable conditions as are likely 
to be found in Southern India for the control of an insect pest by a 
fungus, and it may be seen that these conditions are not suitable or 
comparable with those in other countries in which no really dry 
season is experienced. And this is quite apart from the practical 
difficulties of manufacturing cultures of such diseases on a large 
scale, although this is a point of importance especially in the case 
of bacterial diseases. Experiments with a Bacterial Disease of 
.Locusts, caused by Coccohacillus acridiorum, have apparently been 
successful in South America, but in South Africa Lounsbury’s 
experiments appear to show that this method is of comparatively 
little use on a field scale (Agricultural Journal of South Africa, 
April 1913). 

hixect Parasites .—The use of insect parasites is, however, a 
method which is not only useful and practical but is to some extent 
within the reach of all cultivators. When eggmasses of pests, for 
example, are found affixed to leaves of crops, instead of destroying 
them forthwith, they may be removed and placed in receptacles 
surrounded by water or oil in such a way that any caterpillars 
which hatch out may be unable to escape, whilst any parasitic flies 
which emerge from the eggs may be free to fly away to continue 
their beneficial task of egg-destruction. Similarly, shoots or stems 
attacked by caterpillars, or pupm, may be placed in chatties or 
similar tight receptacles and covered over with a piece of mosquito 
netting or moderately fine wire-gauze, so that any moths which 
emerge may not escape whilst any small parasites may do so ; but 
it must be remembered that not every parasite that emerges is 
beneficial, as some are hyperparasites or superparasites which 
do harm and not good. Some account of beneficial insects ajtd 
parasites is given in a later chapter. 

Legislative Enactments for the control of Insect Pests aim as a 
rule at prevention of the imvrortation of new pests nither than at 
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control of those already prc.sent. The experience of all countries is 
that it is the imported pests which do most tlamage once they 
obtain a footing in a new country, as they increase at enormously 
rapid rates without the checks provided in their native land by 
their various parasites and enemies which usually fail to accompany 
them to their new settlement; and modern rapid transit and the 
extension of imports to include all kinds of living plants have 
greatly increased the danger of the introduction of living insects 
which may become very serious pests when thus introducc.'d into a 
new locality. Legislation for the control of all such plant imports 
into India is at present under consideration and it is to be hoped 
that we shall shortly be in a position to close our rloors to such 
undesirable aliens from overseas. 

In many countries also laws have been enacted for the control 
of indigenous pests, usually by regulation of the crops which they 
attack or !)y requiring the owner to destroy or treat infected plants 
or areas. Dead or dying coconuts attacked by boring beetles, for 
example, may be ordered to be cut and destroyed to prevent the 
pest from spreading and the owner of the trees may be punished 
if he neglects to do this, or the growing of certain crops may be 
prohibited at a particular time of the year to prevent its pests being 
carried over from one season to another. These are practical 
propositions, actually in use in many countries, and the time is near 
at hand for consideration whether legislation on these lines would 
not be beneficial to the general body of cultivators in India also. 
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ap]m-:ndix 'I’o chaptftr xp 

The following list of Weights and Measures maybe found useful 
for the application of Insecticides :— 

I tola 6‘5(S drachms = weight of one silver rupee. 
i6 drachms = i ounce (oz.) = 25 tolas nearly. 

16 ounces -= i pound (lb.) = 8 chittaks. 

2.^- lb. — I quarter (qr.) = 14 seers. 

4 r|rs. (112 lb.) 1 hundredweight (cwt.) ^ i iiiaund, 14 seers. 

20 cwt. -= 1 ton 2 7‘2 2 2 maimds. 

10 tolas — I chittalc. 

8 chittaks -- i seer. 

40 seers == i maund = 82 f- lb. 

1 Madras maund —= 40 seers of 24 tolas each, 

5 fluid ounces of water — i gill. 

4 gills = I pint =10 chittaks. 

2 pints == I quart i seer, 4 cliittaks. 

4 cpiarts = I gallon ; = 5 .seers. 

I fluid ounce weighs one ounce, nearly. 

I pint of water weighs i'2 5 lb. 

I gallon of water weighs 10 lb. 

One American gallon is only five-sixths of an English gallon. 

An ordinary kerosiiie tin contains four gallons of fluid, an ordinary 
whiskey bottle one-sixth of a gallon. 

I gramme 15032 grains — '032 ounces. 

1,000 grammes •— 1 kilogramme ;= 2-20 11). 

I ounce = 28'35 grammes. 

I jjound — 453'58 grammes = ‘454 kilogramnies. 

I litre = 35-3 fl. oz. = if pints '22 gallons. 

I gallon =- 4-54 litres. 

I cubic metre of water = 220 gallons. 

25 millimctre-s (ram.) = one inch, approximate!). 

10 millimetres r centimetre (cm). 

1,000 millimetres 100 cm. — i metre = 39‘37 inches == 1*093 
yards. 

I yard = '914 metres. 

1,000 metres i kilometre = 1*609 English miles. 

I mile == ’621 kilometres. 

I square metre ~ i centiare — io'764 sc[. feet, 

100 sq. metres — i acre == ’024 acres. 
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10,000 sf]. metres -- 1 hectare = 2‘47i acres. 
1 acre '405 hectares. 

144 sq. inches = i sq. ft. 
e sq. ft. = I sq. yard. 

30] sq. yds. = I sq. pole. 

40 sq. poles 1 rood. 

4 roods = 1 acre = 4,840 sq. yd.s. 

640 acres i sq. mile. 
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Chapter XII. 

Till-: CLASSIFICATION OF PESTS. 


“ l ull nature swarms with life : <me wond rous mas 


(Jf animals,” 


TIIOMSON. 


In dealing with the various facts concerning Insect Pests it is 
convenient to be able to arrange them in some definite method with 
the object of facilitating reference to the information available 
about any particular insect, its occurrence, life-history, relationships, 
or control. Such information may be classified in various ways, 
the particular method adopted being adapted to the special 
requirements in view. We may, for example, divide insect-pests 
firstly into those that are noxious to man himself and his domestic 
animals either by direct attack or indirectly by conveyance of 
disease or causing loss, and secondly into those which cause loss 
by attacking his growing or harvested crops or other inanimate 
possessions. 

Those insects included in the first category may again bo 
subdivided according to ■ 

(rt) the animals attacked, 

(/;) the diseases carried, or 

(f) whether the insect is an adaptive or a casual carrier. 

It is, however, chiefly with insects of the second category that 
we are more immediately concerned and these may be divided 
according to- -- 

(a) the object of damage, (i) Pests of growing crops, (ii) 
Pests of stored crops, (iii) Household pests, etc- ; 

(/’) the extent of damage, i.c., whether a major pest regularly 
causing considerable loss of the crop or other object attacked, or 
a minor pest of regular occurreuce but causing relatively inconsi¬ 
derable damage, whilst either of these may be sporadic or local or, 
in other words, may occur occasionally but not regularly or may 
only do tlamage in a limited area. 

The above headings may be still further subdivided, so that pests 
of growing crops may be considered under the head of cereals 
pulses, tobacco, coffee, etc., and pests of cereals, for example, 
may be considered separately as pests of paddy, cholam, cumbu 
wheat, etc. 

Finally, all injurious insects, whether causing disease or 
damaging crops or stored products, may be classified according to 
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their own natural affinities and the various Orders, Families, Genera 
and Species to which they belong. This method has the great 
merit of conciseness, because many of the commonest and most 
important crop-pests attack several different crops and it would 
entail a large amount of repetition if an account of each of these 
pests were to be given under the heading of each different crop. 
The list of crops (pages 240—263), however, shows the various 
insects which attack each and will serve as an index to the insects 
known to attack such crops ami reference to these insects in the 
systematic list of crop-pests will, it is hoped, facilitate their recog¬ 
nition and assist in their control. In order to help still further in 
this, the succeeding chapters contain brief notes on the more 
common and important crop-pests classified simply as Caterpillars, 
Beetles, Grasshoppers, etc. 




Fig. ft ?.—Kanv an Trees stripped by larvae of Hyp^^a pens. U)j-igiija1 phiitn by 

t'.. Naray.'uia Ayyar.) 
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Chapter XIII. 

CATltRPILl.AR PEST.S OF CROPS. 

“. .licreavcs, 

.\5? CHU'ipillars do tiie ttaider ieavusp' 

Sh.'Vkicspicakt:— Sounds . 

I hns aic iny lilu^ouis l)lastodiji th<-. bii^L 
And aner]dllai:s eat my leaves away/* 

SHAKI.'S]’]'.ARfC 

The great Onler of Lepidoptera, comprising tlie butterflies and 
moths of which upwards of ten thousand different species occur in 
Southern India, is tlie most important of all groups of insects from an 
economic point of view and incdiules about forty per cent, of all our 
insect pests of crops and stored produce. With rare exceptions 
it is only in the larval stage that these insects do damage, the adults 
feeding on the juicy excretions of iilants, although a few groups 
especially amongst the butterflies have depraved tastes for animal 



I'Ug. 58 ,—Ailaiitlius cxccLsa dofoliated by caterpillars of riliptiiu iiarcis.siis, 
Coinibatoi;e, Decciiiboi iy]2. lAiithor’s original photo.) 

food and in some moths the rnoiilh-parts are rudimentar_y, the adult 
insect not feeding at alt. A few moths (Ophidcres) have the tip of 
the tongue provided with teeth by means of which they are able to 
penetrate the outer skin of fruits whose juices they suck, and both 
the Indian Deaths-head moths Mr/zc/w/Im mT-l R- hichcsis) are 
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persistent robbers of honey and are often found inside bee-hives. 
But, with these few exceptions, it is only in the larval or caterpillar 
stages that the Lepidoptera require consideration as crop-pests. 

A caterpillar is easily recognizable as such by the presence of 
prolegs or false legs, stout fleshy legs situated in pairs on the 
seventh ami succeeding segments of the body, the head being 
reckoned as the first segment. Except in the case of a few of the 
more generalized Microlepidoptera, of no economic importance, 
more than five pairs of prolegs are never present and the number is 
frequently smaller. This point immediately distinguishes cater¬ 
pillars from the larvae of beetles, wasps and flies, in which no 
prolegs are present, and from those of the leaf-catirig sawflies. 


Fig. 59,—Caterpillar of Death’s-head Moth (Achemntia), li'e-size. 

This caterpillar may do considerable damage to Erythrina and other plants 
merely by its large size. (From an original photo.) 

which are superficially very like caterpillars but which pirssess more 
than five pairs of prolegs. In some cases the number of prolegs 
may be reduced to two pairs wdien the caterpillar progresses by 
reaching forw’ard and grasping an object with its thoracic (true) 
legs and then, arching up its intermediate segments, brings forward 
its hinder end and grasps the resting surface; the two extremities 
are therefore alternately approximated and separated by the whole 
length of the body. Such a structure and method of progression is 

9A 
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especially characteristic of the Geometrida [MterSiWy “earth-measu¬ 
rers”), commonly called ‘‘Loopers”or “ Spanworms; ” but in many 
Noctuid larvse (e.g., Phisiantp, CatocalitKe) some of the anterior 
prolegs may be absent or little developed so that the caterpillar 
progresses partly by walking in the ordinary way and partly by 
arching the segments on which the legs are ineffective, such cater¬ 
pillars being called “ Semi-loopers.” In some cases the prolegs, 
though present, may be greatly modified ; in the case of the lobster 
caterpillar (Stauropiis altennis, see figure 279) the posterior legs, or 
anal claspers, are modified into long slender filaments, and in many 
case-bearing caterpillars, e.g., Psychidee and Euhlcmma scitida (see 
figure 242) the prolegs, not being used for purposes of progression, 
may be obsolescent or much modified. In the case of leaf-miners, 
(e.g., Phyllocnbtis citrella) the legs and prolegs may be entirely 
absent, when the larva is said to be apodous (footless); but such 
larvre are necessarily so minute that they are not likely to come 
under common observation. 

The structure and habits of caterpillars, sometimes even within 
the same families, are often so modified or specialized in accordance 
with food or habitat that it is difficult to classify them as a whole 
in any satisfactory manner. But, if attention is confined solely to 
those which do damage to growing crops, they may be placed in 
groups of which the most important are borers in the stem, shoots 
and roots, fruit-borers, leaf-eaters and leaf-miners. 



Fig. 60.—Injection Syringe for wood-boring larvae. (Author’s original photo.) 

Boring caterpillars are found in almost every kind of crop and 
attack various parts of the plant, although as a rule each different 
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insect has its own peculiar method of attack and bores into similar 
parts of plants even when these belong to different crops. A tunnel 
may be bored in the interior of the main stem, whether the plant 
attacked is a temporary crop such as paddy or a large tree such as 
a mango, or the caterpillar may attack the roots or the growing 
shoots, but the seat and method of injury are usually characteristic 
of each species of caterpillar. 

Stem-borers, from the very nature of their attack, are often diffi¬ 
cult to control because it is usually impossible to reach them either 
with a contact or a stomach poison. In the case of those forms 
Arbela, Azygophkps and Zeuzeraj, which bore into the main 
stem of permanent crops (mango, agathi, coffee, tea), the presence 
of a caterpillar is usually marked by an accumulation of fragments 
of gnawed wood below the burrow, whose entrance may then be 
located and a mixture of two parts of chloroform and one part of 
creosote injected into the gallery by means of a syringe. Where 
temporary crops, such as cereals, are attacked by stem-borers, the 
only remedy is to pull out and burn the attacked plants, if these 
are only a few, to prevent extension of the attack; but, as a rule 
and in the case of all our important pests of cereals, the damage is 
so wide-spread that a remedy of this nature is out of the question 
and means of control must aim at prevention rather than cure. It 
is possible that the destruction of the adult female moths by means 
of light-traps or similar methods may be found practicable in the 
case of the stem-borers of paddy, cholam and ragi. In the case of 
a semi-permanent crop such as sugarcane it certainly does pay to 
cut out promptly all dead-hearts which indicate the attack of stem- 
borers, as this practice, if thoroughly carried out, will help to check 
the attack and will at the same time increase the yield because new 
shoots will be thrown up to replace those attacked which are very 
rieficient in sugar-content. 

Of root-borers we may ([uote P/iassus malabaricus as an example, 
but there are few true caterpillars which attack plants below ground- 
Icvel in India. Pests of this class are particularly difficult to check 
and the uprooting and destruction of affected plants seems to be 
the only practical remedy. Many caterpillars bore into the growing 
shoots of plants. One of the commonest in Southern India is 
fenistia ineticulosalis which bores into the tender shoots oi Erythrina 
and seriously stunts the growth. The only remedy in such cases is 
to cut back the shoots beyond the larval burrow and to paint the 
rut end with Crude Oil Emulsion or other repellent to prevent the 
moths from OAupositing. Bored shoots generally have a withered 
appearance which is characteristic and are therefore easily re¬ 
cognizable. The Cotton Boll-worms (Earias spp.) often bore into 
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the shoots of young cotton-plants before any bolls are put forth and 
the collection and destruction of all such attacked shoots at this 
period of the year is a very important measure of control for these 
moths in order to prevent their increase later on and consequent 
destruction of the bolls ; the removal of these affected shoots not 
only controls the Boll-worms but often induces extra production of 
new shoots and flowers on the part of the plant, so that the subse¬ 
quent crop is not only saved from attack but is actually larger than 
it would otherwise have been. Under the general heading of 
“ Fruit-borers ” may be included all caterpillars which feed on the 
fruit or seeds of plants. Of this class the Lycasnid butterflies pro¬ 
vide several examples, the caterpillar of Virachola isocratcs feeding 
in Pomegranates and those of Catochrysops cnejus and Polyow.matus 
ba’ticiis boring into the pofls of leguminous crops and devouring 
the seeds. The last-named butterfly may in this manner be a very 
serious pest in localities where Crolalaria is being grown for seed, 
as much as thirty per cent, of the crop being destroyed sometimes. 
Catching the female butterflies by means of hand-nets is practicable 
in the early stages of an outbreak, but little can be done if the attack 
is really serious. The caterpillar of Chloridea obsoleta (Heliothis 
armigera) is a well-known and destructive pest of Gram, the larva 
eating a hole through the pod into which it thrusts its head to 
devour the seeds; in this case spraying with a Stomach Poison is 
practicable because the caterpillar does not remain on one pod but 
eats its way into several. 

Cotton seed in Southern India is extensively attacked by the pink 
caterpillar of Gclcchia gossypiclla ; this pest seems to be encouraged 
by the leaving of old bolls on the cotton-bushes and prompt and 
regular removal of all ripe bolls will probably keep it in check. 
Pyroderces coriacella, a minute red-brown moth which has also been 
reared from cotton-bolls, may feed on the seeds also but is appa¬ 
rently an unimportant pest and perhaps only a scavenger. 

Several fruits are attacked by various caterpillars. Litchis 
commonly contain larvm of Argyroplocc illepida, which bore in the 
stone, and peaches are sometimes bored by the caterpillar of 
Dichocrocis punctiferalis, which is a very general feeder in fruits, 
stems and shoots of many plants. The destructive Codling Moth, 
Cydia (Carpocapsa) ponionella, which has been recorded from Kashmir, 
is not known to occur in Southern India, although it may very 
possibly be found in the Nilgiris. 

The number of leaf-eating caterpillars is so vast that only a very 
general account can be attempted here. Many feed exposed on the 
leaves whilst others feed within the rolled or folded leaves. Owing 
to their feeding habits they can be controlled fairly readily by 
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means of a Stomach Poison when found feeding on crops, but, as 
in all pests, forosighted prevention is the best remedy. 

The Loopers and Semi-loopcrs already mentioned beUrng to this 
group and the latter include Adimj f OpM/tsn) )nclicerla whose greyish 
caterpillar is a. common pest of Castor; it is best controlled by 
hand-picking in the early stages of an attack. 

The Hairy Caterpillars or “Vvhrolly Bears” are wel knowm in 
Southern India under the names of “ K imiblihul;\ ” or “ Kumbli- 
puchi,” terms which are applied loosely and indifferently to many 
very different species. Those of the greate.st economic importance 
are the larvae of several of the Arctiada' (Anisacta spp, Estigmene 
Idctincu and Uhdheisa pulchella), most of which feed rathier indiffer¬ 
ently on almost any low-growing c'rop, although IJteAieisa is a 
specific pest of Sann-Henip. 

In the cajse of the species of Anisacla, which are often very 
destructive to crops especially in North and South Arcot the moths 
generally emerge from the impal state after the first heavy showers 
of rain received in july-Augusi and there may Ire two or three 
generations before the end of the year, the irupar remaining in the 
soil from about December until the next July ; but the emergence 
of the moths is often irregular and may be spread over a prolonged 
period. The brownish, hairy caterpillars feed normally on low- 
growing weeds but readily invade and attack crops of almost all 
kinds, causing great damage. When they are already in large 
numbers, little can be done except to keep them out of t'ne cropped 
areas as far as possible by trenching; as usual, the best means of 
control is by prevention and this may be done by a vigorous attack 
on the moths themselves when they first emerge and before they 
have time to lay eggs. 'I'he first (‘mergence of the moths is fairly 
uniform and they arc sluggish and conspicuous, so that they may 
be collected and destroyed in large, numbers, thus directly checking 
subsequent increase. The eggs are laid in batches and hand-picking 
of the caterpillars, immediately these are seen, should also be done, 

Cutworms is the term applied to tlie caterpiMars of certain moths 
of which Enxoa Agrotis (scgctmnj is a common and destructive pest 
in the Hills. These caterpillars hide during the day uri'ler stones 
or clods or in the soil itself and only issue forth at night to feed, 
when they cut through the stems of young plants at ground-level 
and feed on the leaves, the destnu-tion done by them being greatly 
increased by their habit of cutting through many more plants than 
they actually consume. These Cutw'orrns a.re extremely difficult 
pests to eontrol. As they bide by day, tliey are difficult to find and 
it is by no means easy to kill them wdth a Stomach Poison, as they 
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avoid the sprayed portions of plants and, rather than eat such, 
burrow down and feed on the roots. 

Swarming Caterpillars or Army Worms are so called because 
they sometimes appear in immense numbers and, having eaten all 
the food available in one locality, migrate en masse into crops which 
they ravage from their mere numbers. Paddy Seed-beds and Grass¬ 
lands are especially liable to attack by these caterpillars. The 
best remedy, as a rule, is to keep them out by trenching. In the 
case of Paddy Seed-beds these may be flooded if possible and 
ducks placed in them to eat up the caterpillars. 

Leaf-miners are of little economic importance in themselves. 
They live between the upper and lower surfaces of leaves, eating 
out the green matter and often leaving a tortuous track which shows 
as a white “mine” on the leaf. The commonest lepidopterous 
leaf-miner is perhaps Phyllociiistis citrclla, whose legless caterpillar 
mines in young leaves of Citrus. In the case of many Stem-borers, 
e.g., Chilo simplex in Cholam, the young larvae may at first burrow 
into leaves, but these are hardly leaf-miners in the strict sense. 

Many caterpillars confine themselves to one plant or at least to 
species of plants which are naturally allied to one another and in 
dealing with such we can therefore assist control by judicious 
rotation of crops. But some caterpillars feed on many different 
plants and are therefore called “ polyphagous ” (lit. many-eating). 

In the control of caterpillar pests it is necessary to consider the 
conditions in which the pupal state will be passed. Many cater¬ 
pillars (Kumblipuchis, Cutworms, Army Worms) pupate in the soil 
and ploughing or suitable disturbance of the ground after they have 
pupated may sometimes be used in order to destroy the pupae, 
either by exposing them to the sun or to birds or by burying them 
so deeply that the moths will not be able to escape. Other cater¬ 
pillars pupate in rolled leaves, either on the plant or in old dead 
leaves which have dropped to the ground, and the collection and 
destruction of these will help in reducing the numbers of the 
succeeding broods. Stem-borers usually pupate in the stem of the 
attacked plant, often low down at about ground-level, so that the 
pupae are left behind in the stubble when the crop is cut; destruction 
of the stubble is indicated as a remedial measure in such cases. 
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Chapter XIV^ 

GRASSHOPPERS, CRICKETS AND TERMITES. 


“ I nsects are swarming in the shrubs and trees, 

Grasshopper, earwig, beetle families. 

Ants, white and brown, are busy in the soil, 

Their dwellings raising with ingenious toil, 

I.ocusts are feasting to their hearts’ content, 

And with Cicadas’ shrieks the air is rent. 

Crickets are chirruping amongst the plants, 

Piugs thickly crowd.in land an<l water haunts. 

May, dragon, caddis, snake and scorpion nie.s 
(,)\‘r pools and marshes in their myriads rise. 

An<l, spite of foes without and civil strife, 

The insect world keeps pace with higher life : 

Spreading in countless hosts through wood and brake 
(And who of insects shall a census take ?) 

I )’cr hill an<l dale, by sea and lake and ))ond. 

Up in the air, uijon, and under ground, ” 

Knipe —NebaUx to Man, 

The idea of Grasshoppers as crop-pests usually calls up recol¬ 
lections of descriptions of hordes of locusts flying in vast swarms 
from one district to another, darkening the sky during their flight 
and instantly making a barren wilderness of the places where they 
alight. Such flights of locusts are well known in many parts of 
India and occasionally the Bombay locust (Cyrtacanthacris succincta) 
migrates from its breeding-grounds in the Deccan into the districts 
of Bellary, Kurnul and Anantapur in large flights which would be 
very destructive were it not for the fact that they usually take place 
In June when there are practically no crops on the ground in those 
parts. So far as Southern India is concerned, therefore, locusts 
are only occasional and rather minor pests, but the damage done 
by Grasshoppers of various kinds is very large in the aggregate, 
because some species at least are active at all times of the year, 
and their accumulated damage throughout the year all over the 
Presidency probably totals to considerably more than more striking 
loss caused by locusts in a more limited area. 

The Bombay Locust itself occurs regularly throughout Madras, 
not, however, as a swarming locust but as solitary individuals. 
Another commoner and closely-allied form is Cyrtacanthacfis ranacea 
which is the common large spotted grasshopper of cotton-fields. 
In Bellary and Kurnul a wingless grasshopper (Colemania sphena- 
noides) has achieved notoriety of late years as a pest of cereals and 
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pulses in the period from July to October, in some places destroying 
practically the whole of the crop.s. A large greenish grasshopper 
(Hieroglyphns banian) is a special pest of paddy, particularly in 
Malabar and South Kanara, and often does considerable damage 
to this crop and more rarely to sugarcane and maize, A brown 
grasshopper (Epacro/nia tamulns) occurs commonly throughout the 
plains, feeding on a variety of crops amongst which we may 
specify ragi, cholam, cumbu and daincha, and is especially a 
pest of these crops in Madura and Tinnevelly. A small narrowly- 
built green species (Atractomorpha crenulala) occurs commonly all 
over the low-country on various plants and is especially a pest of 
tobacco, brinjal and Amaraiilhns. A small, slenrler, greenish 
grasshopper/'O.mi'w/irvA often with reddish forewings, is found 
throughout tlte plains as a minor pest of paddy, cholam anti 



Ihc. 6i.— Chrotogoniis. (Originai.) 

sugarcane. Finally, a stoutly-built, flattened, short-winged, earth- 
coloured grasshoiiper {Chrotogunus spp.) is found commonly on the 
ground everywhere and is a tninor pest of almost all low-growing 
crops. 


Detailed descriptions and figures of these various grasshoppers 
will be found further on. For the ordinary cultivator it is not 
necessary to know more than that the insect doing damage is a 
grasshopper--a fact easily verified by noting that the hindlegs are 
much larger than the others and formed for leaping- as the habits 
are much the same in all, as are also the methods to be adopted. 


Except for their quiescent perioti whilst in the egg-state, grass¬ 
hoppers do damage th roughout their lives, for they eat vegetable 
matter throughout all their periods of growth and also during their 
adult condition. The eggs are always laid in masses in the grovmd 
and often remain there during ilefinite seasons for months at a time 
before hatching, so that agricultural methods such as ploughing 
(see Chapter XI) at such seasons may offTr a chance of destroying 
them Irefore they emerge at all. If, however, the grasshoppers 
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have Iiatchcrl out and arc found actually doing damage, the only 
jaractical method of control is to catch them in bag-nets or hopper- 
dozers (see Chapter XI). Spraying with a stomach-poison is only 
liossible in very small areas. 

Under natural conditions, grasshoppers are kept in check by 
various natural enemies of which the most obvious are birds. 
Mynahs, as their g'eneric name (Acridothcrcs) implies, are great 
hunters of grasshoppers and each bird must de.stroy dozens of 
these insects evei'y clay. Kites and crows also arc often very use¬ 
ful by feeding on grasshoppers, especially if these latter arc present 
in large numbers, when the birds often make a concerted attack 
and devour very large (fuantities of the insects. Birds of this use¬ 
ful character arc; obviously invaluable to the fanner. The Blister- 
beetles, which in their adult state arc themsedves crop-pests, during 
their larval stages seek out and attack the <;gg-masses of grass¬ 
hoppers in the soil and destroy them, and tliese beetles form a very 
important check on the increase of grasshoppers in some districts. 
The endoparasitic enemies of grasslioppers have been little studied 
in India, but several flics of various species are known to attack 
them and destroy them. 

Crickets are of little importance in Southern India except as 
((uite local pests. Those species (Brachyirypes, Gryllotalpa) which 
do damage to crops differ from grasshoppers by their habit of 
living in burrows in the soil during the day and only coming out 
to feed at night. As their attack is often very localized, it is some¬ 
times practicable to spray the plants around their burrows with a 
stoTuach-poison, but as a rule the simplest )flan is to flood chem out, 
where this can be done, wlicn they art; perforce driven from their 
luirrows to fall a prey to crows and other birds which cjuickly 
congregate during all irrigation operations. 

r'ermites, commonly but incorrectly calleti “White Ants,’’ are 
in nowise related to the true ants, nor arc they always white. To 
the popular imagination there is only one kind of “ White Ant,” 
which throws up the well-known mounds and attacks indiscrimi¬ 
nately growing crops and living and dead wood, but as a matter of 
fact there are numerous different species whose habits are entirely 
distinct. Forty or fifty different species occur in Southern India - 
I have found a dozen distinct kinds within the limits of the Agri¬ 
cultural Farm at Coimbatore some of which attack growing crops 
and trees, others bore into the solid wood of living, trees, others 
confine their attentions to dead wood and other vegetable matter, 
whilst yet others feed only on grasses or lichens and are -hence of 
little economic importance. It will therefore be seen th at, when 
Termites are found to be doing damage, it is first of all necessary 
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to distinguish the guilty species in order to apply appropriate 
remedies; it is, for instance, of no use to set to work and destroy 
all the mounds in the vicinity, if the guilty variety is not the 
mound-builder at all. 



Fig. 63 .—Castes of a Termito'; OdoatoAr/za's hornij. 


1 , Worker; 2 , Soldier; 3 , Winged Adult. The smaller outline iigures show 
the natural siiies. (After Hugnion.) 


To understand anything about Termites it is necessary to con¬ 
sider briefly the main facts in their social economy. Apart from 
immature forms, we can distinguish in each colony three distinct 
social states or castes—workers, soldiers, and sexually adult indivi¬ 
duals. In the case of the workers and soldiers, of each of which 
castes there may be two or more sizes according to the species 
concerned, the individuals are distinguishable as males and 
females, but their sexual development is arrested at an immature 
stage. The workers are so called because they are the labourers 
of the community, foraging for food, tending and feeding the 
young, and excavating and building up the nest; they are readily 
recognizable by their vertically-carried heads with small broad 
jawg. The soldiers derive their name from the fact that they act 
as defenders of the colony, accompanying the foraging parties of 
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workers as guards and running out to repel any attack on the nest 
by grasping, or at least threatening, the intruder with their jaws, 
which are large, curved, pointed, and carried horizontally in front 
of the head ; in many species the soldiers also discharge a sticky 
liquid from a special gland in the head. The sexually mature 
Termites are most familiar as the winged individuals which swarm 
out of the nests, usually during the onset of the monsoon; these 
are iriales and females and may often be observed to pair off in 
couples, the male following the female in single file, both running 
rapidly over the ground in search of some convenient chink or hole 
in which to hide. As soon as a couple has paired off in this way, 
and sometimes sooner, the wings are thrown off by an apparently 
voluntary muscular action, breaking off transversely near the base 
across the line of a natural suture and leaving the stump of each 
as a small triangular scale attached to the thorax. Birds, frogs, 
lizards, ants and insects of all sorts, even cockroaches and muscid 
flies, devour the winged Termites as they issue from the nest and 
very few escape; but a few pairs do burrow into the ground or 
into trees according to the species, and excavate a small chamber 
in which they probably pair and certainly do lay a small batch of 
eggs which presently develop into workers and soldiers. The 
colony gradually grows until there are enough workers to go out 
foraging and sufficient soldiers to defend the nest and in the 
meantime the original foundress grows larger and larger until, in 
the case of some of the mound-building species, her body becomes 
as long and stout as a human finger, and at this stage she is 
nothing but a vast reservoir of eggs, which she extrudes at the 
rate of at least 30,000 a day, and this probably during a period of 
several years. The original male also remains in the nest but 
scarcely increases in size beyond that attained when the royal pair 
originally took to wing; he is generally found in the royal cell, in 
which the female or “queen” is enclosed, although he often 
escapes and is overlooked in opening up a nest. It is not correct 
to say, arguing from analogy with bees, that the queen Termite is 
only fertilized once, after which the male dies, for a male is always 
found if the nest is opened up carefully ; occasionally there may 
be two, rarely three or more, females, but 1 have never found more 
than one male. In the case of some of the more primitive species, 
which live in wood, it is known that the ultimate caste assumed by 
an individual can be modified by special feeding whilst it is still 
young, so that an individual which would have become a soldier 
can be made to become a sexual female, and in this manner 
colonies of such Termites are able at will to replace theii' queen, if 
she should perish by any accident, by a substitute which is called 



T 42 


SOME SOUTH INDIAN INSECTS, ETC. [CHAP. XIV. 


a “ neoteinic ” queen. In the case of the Indian species of Termites, 
however, there is no evidence that this can he done ; in fact, there 
is a considerable balance of evidence against this and, in the case 
of some Termites at least (Entennes), it has been shown that the 
caste of the young individual, /.c., whether it is to be a soldier 
or a worker, is already fixed before its emergence from the egg, 
although this does not necessarily prove that, by special feeding 
or other means, the ultimate form cannot be modified. Still, in the 
case of all ground-living species of Indian Termites, it is fairly safe 
to assume in practical work that the c|ueen of a nest, once removed, 
cannot be replaced and that a colony deprived of its (lueen will 
dwindle and die out. In this connection it must be noted that 
nests, and especially mounds, often contain two or more species of 
Termites living in close contiguity and care must be taken to see 
that a queen which may be found and destroyed, belongs to the 
species which it is required to check. 



ElC. 64.—Soldier of Odoiitoternies obesiis. (Micro-photo by W. H. Harrison 
from a specimen delermiTied by Professor N. Holmgren.) 

In the case of damage by Termites, therefore, the first requisite 
is a definite knowledge of the species concerned. This known, 
endeavour must be made to locate its nest and to destroy this. In 
the case of nests in beams or trees it may be irossible to inject 
poisonous gases with the help of a pumping machine and this may 
also be used in the case of mounds or nests in the ground where 
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these can be located. In the case of mounds it is usually practi¬ 
cable to dig down and find and remove the (lueen, or one or two 
dynamite cartridges may be exploded in the mound, all the 
openings into which have previously been well closed with wet 
clay. 

If the nest cannot be locateri, the only thing is to endeavour to 
prevent attack by the use of some deterrent. For example, if the 
'rermites are attacking the bark of trees, these n.iay ire painted or 
ringed to prevent the access of thi' Termites; ;i mixture of Crude 
Oil Emulsion and Tar, half and half, has Irecn found satisfactory, 
and various mixtures can Ire maile from materials locally available. 
In the case of sugarcane setts, which are often attacked when 
newly planted out, it is useful to dip them before planting in a 
strong solution of Copper Sulphate, which usually wards off attack 



I'ic.. (),!.- -Mud C;.i.sing deposited by Tennites [Odontotennes sj).) 01 Rain-tree 
[Pif hecolobiii m Saiiiuii). 

Notc^ llia 1 tile banitioo support, tlioupli dead. Is not altaiTed. (.Anflini-’s 
oi'ipiiuiJ ))lioto.) 

until they have established themselves. When growing i. rops are 
attacked and these are irrigated or irrigable, the plac ing of a bag of 
Crude Oil Emulsion in the water channel will sometimes drive the 
Termites awniy temporarily. In the case of garden plants, watering 
the roots with a weak solution of Phenyle will usuall} have a 
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similar effect. Kainit is also said to act as a deterrent, although 
there seems to be little actual evidence on this point. If irrigation 
is not practicable, shallow trenches may be dug and filled with any 
dead vegetable matter (e.g., branches, dead leaves, old cholam 
stalks) to attract the Termites from the adjacent crops as far as 
possible and, when this object is effected, the contents of the 
trenches may be set on fire to destroy the Termites wholesale. But, 
as a rule, very little can be done unless the nests can be located 
and destroyed, and this is very rarely possible, as they may be ten 
or twelve feet below ground and give no indication whatever of 
their presence. In the case of buildings, constructional timber 
which will be exposed to attack should be treated before it is 
placed in position, either with one of the various specifics advertised 
in the market or by soaking in a solution of Sodium Arsenite for a 
couple of days followed by a good coat of tar when quite dry. If 
Termites make their way into a house, as they often do when the 
bricks are of poor quality or badly laid, the only thing is to open 
up their galleries and to endeavour to inject poisonous fumes with 
a special machine so as to reach and poison the queen if possible. 
It is of very little use, in all cases, to kill a small number of the 
foraging parties, workers and soldiers, and to expect a remission of 
attack thereafter; unless the nest can be reached and the queen 
killed, no permanent results will be achieved; but by the use of 
deterrents, it is sometimes possible to get crops over a critical 
period after which they are less or not at all liable to attack. 
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Chapter XV. 

BUG PESTS. 

“Why, shameless shepherd, pluck me 
h'rom ihe branches wet with dew ? 

I am but a poor Cicala, 

And ne'er did harm to you. 

The forest lawns, I love them, 

And I love a lonely nook ; 

But the one thing that I love not 
Is a shepherd’s linger-crook. 

^ our fruit tree lilchers, catch them, 

‘T;s right, and kill them too 
But why my green leaf grudge me. 

And my tiny drops of dew ? ” 

H.vyi.uy— Suhrince Corolla. 

Bug Pests are characterized by the possession of a long sucking 
tube which they thrust into plants or other food and suck up the 
juices on which alone they live. This sucking tube is plainly 
visible as a long slender jointed rod who.se base is attached to the 
lower surface of the head and whose tip is generally carried along 
the lower surface of the body between the pairs of legs ; it may be 
noted that the tube, as seen, is only a sheath for the very slender 
setae enclosed therein and which are the true suctorial organs. No 
bugs have biting jaws and therefore they are not able to eat leaves 
and for this reason Bug Pests cannot be controlled by stomach 
poisons. 

P'or purposes of economic entomology, plant bugs may con¬ 
veniently be divided into three classes, (l) active bugs, which fly 
or run actively over foliage and from one plant to another, (2) 
semi-active bugs, such as the Aphids, which are always small in 
size, soft-bodied and gregarious, occurring in masses, the individuals 
being active but not in practice moving about to any extent, and (3) 
fixed bugs, such as the Scale-insects, which attach themselves 
more or less permanently to particular parts of the plants they 
attack and which are usually protected b3f a hard or filamentous 
waxy shield. Speaking very generally, this last class contains 
insects which are especially pests of permanent crops, such as 
coffee, tea, mango, rubber and coconut, whilst the first class con¬ 
tains insects which are particularly pests of temporary crops 
(cereals, pulses, oilseeds, cotton, etc.). 

10 
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From the point of view of control-measures the above divisions, 
though artificial, possess a real importance, because different 
methods of control have to be practised in regard to each of these 
classes. The active bugs, which are sometimes quite large insects 
and which are rarely minute in size, are as a rule too large and 
active to render feasible the operation of spraying even with a 
contact insecticide, but on the other hand their size and habits 
admit of the satisfactory use of mechanical measures such as catch¬ 
ing them by hand or in hand-nets or bag-nets. 

The second class, of semi-active bugs, contains insects such as 
Aphids, Psyllids and Aleurodids, which are minute in size, soft- 
bodied, and gregarious in habit. They are therefore best dealt 
with by means of contact sprays such as crude oil emulsion or 
tobacco wash. 

The third class, comprising the fixed bugs, includes practically 
only the Scale-insects, which are often found in large numbers 
within a small area—and this is so, not because they are gregarious 
by habit, but simply because their radius of spread is circum¬ 
scribed—, and which are often protected by a filamentous or shield¬ 
like waxy covering which secures them from the wetting effects of 
rain and hence of ordinary aqueous solutions of spray-material. 
On account of this waxy covering, therefore, it is usually advisable 
to apply a spray which contains rosin, this substance having a 
peculiar wetting effect on the waxy covering of the Scale-insects. 

The insects themselves are described and figured further on in 
this book and we can only mention here a few of the more important 

of the Bug Pests of crops. Of the 
active bugs, the most injurious is 
probably Leptocorisa varicornis, a long 
slender greenish bug which attacks 
paddy, sucking out the milky juice of 
the grains just as these are formed; 
it is easily caught by means of hand- 
nets and is also attracted to light at 
night whilst its numbers should be 
checked as far as possible in the first 
place by due attention to the clean condition of the bunds sur- 



Fig. 06.—Ricc-biig / Leptocorisa 
varicornis). (From Madra.s 
Agricultural Calendar, 1913-14. 


rounding paddy-fields, as this bug will breed on wild grasses and 
invade the paddy tvhen this is ripening. Dysderciis cingulatus, a 
brick-red bug with a black spot on each forewing and peculiar 
whitish edges to the segments on the underside of the body, is a 
common and destructive pest of cotton, piercing the bolls with 
its beak and sucking the contents^of the young seed, staining 
the lint and spoiling the seed either for oil-extimction or for sowing ; 
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it is often accompanied by Oxycarenus Icetus, a very small brownish 
bug which is found chiefly in old bolls which have been left 
unplucked after they are ripe : both of these bugs are easily collected 
by hand and shaken into a pan of oil-and-water. 

Garden Crops are particularly attacked by Coptosoma cribraria, 
a small rounded brownish-green insect which looks at first sight 
like a beetle and which feeds particularly on beans and other 
Leguminosa;; it is very active on the wing and cannot be collected 
by hand, but it is generally rather gregarious and can be caught in 
large numbers by means of hand-nets. Aspongopus janus, a large 
red-and-black insect, is sometimes a pest of vegetable plots ; it is 
easily caught by hand. 

In the Hills the most important of the active bugs are; (l) Aniestia 
cruciata, an occasional serious pest of coffee which it damages by 
sucking the berries, (2) Helopeltis antonii, the well-known “Mosquito 
Blight’' of tea, cacao and cinchona, (3) Cyclopelta nccifoUa, a 
stoutly-built dull black bug which is sometimes a serious pest of 
Erythrina but is usually gregarious and easily collected by hand, 
and (4) Anoplocnemis phasiana, a very large dark bug with 
curiously-shaped hindlegs, which is sometimes a serious pest of 
young Erythrina when these are planted out as shade-trees. 

One bug, which deserves mention here because of its curious 
habits, is Aphanus sordidns, an elongate dull dark-brownish insect 
which sometimes congregates in large numbers on threshing floors 
and similar places where oil-seeds or cereals, such as gingelly, 
groundnut or cumbu, are collected, the bugs, which may be present 
in very large numbers, running off with the seeds, which they suck, 
in such quantities as to constitute a serious loss unless they are 
constantly swept back with the aid of a broom cr branch. 

In the second class, of semi-active bugs, reference must be made 
to the various species of Psyllidae, Aphidae and Aleurodidre des¬ 
cribed further on ; but it may here be noted that some of the Aphids 
or plant-lice live on the roots of the plants they attack and special 
methods must be adopted against these. 

Of the fixed bugs, the Green Scale (Lecanium viride) of coffee 
is the most notorious, and incidentally it provides an excellent 
example of the danger of the introduction of insect pests from 
abroad. It is believed to have been originally a native of Brazil 
whence (whether direct or via Africa) it was carried to Ceylon and 
then into Southern India where it has now spread practically into 
all the coffee-growing districts in some of which it has absolutely 
destroyed the whole of the coffee. In appearance it is a small, 
inconspicuous, light-green, oval, flattened scale, which is found as a 
rule clustered along the veins and mid-rib on the underside of leaves 
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and on young twigs. The only control method which can be 
advised at present is a vigorous attack on this scale immediately 
it is noticed, to endeavour to keep it at least within bounds; rosin 
compound is probably the best insecticide to apply. The shade- 
trees of coffee estates suffer from various scales, which may affect 
the coffee as well as the shade-trees; the only satisfactory control- 
method is to eliminate all varieties of trees which are subject to 
such attacks. Cotton is attacked by three or four Scale-insects, 
sometimes very heavily indeed, but the attack is usually quite 
localized, often confined to a single plant, and such plants are best 
pulled out and burnt, their neighbours being examined at the 
same time to see whether they have been infected also. Except in 
the case of permanent crops, such as coffee, tea, rubber, fruit- 
trees and palms, Scale-insects are of comparatively little importance 
in Southern India, but in the case of such permanent crops they 
may do great damage and every endeavour should be made to 
check outbreaks of Scale-insects at the very beginning, as soon as 
they are noticed, and before serious damage has occurred; for the 
rate of increase of these little insects is so rapid that, by sheer 
numbers, great damage may be done in spite of their minute size 
individually. In particular, great care should be taken that, when 
fruit-trees or garden plants are brought from a distance, they 
have not brought any of these insects with them, and this end 
can only be achieved by insistence on proper fumigation of the 
plants by the sender before despatch. 
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Chapter XVI. 

BEETLE PESTS OF CROPS. 

“ The annual loss suffered by agricultural communities through ignorance of entomologi¬ 
cal facts is very great. Every plant has its insect enemies, or, more correctly, its insect 
lover, which feeds upon it, delights in its luxuriance, but makes short u ork, it may be of 
leaves, it may be of flowers, it may be of fruit. It has been estimated that every known 
species of plant has live or six species of insects which habitually feed upon it. Where 
the plant is one that is valuable to man and is grown for his use, the horticulturist or the 
farmer finds himself confronted, preseutly, by the Ta,vages of these creatures, and unless 
he has correct information as to the best manner in which to combat them, he is Hkelt' 
to suffer losses of a serious character.” 

Hor.i.AND — The Butterfly Booh,pp. 256-257. 

The Coleoptera or Beetles include :i greater number of insects 
than any other Order but, so far as the insect-pests of crops are 
concerned, they are less important than Lepidoptera and on the 
whole probably do no more damage than the Orthoptera or Rhyn- 
chota. This is due largely to the fact that Beetles ha\e a complete 
metamorphosis, the larva being very different from the adult in 
appearance, habits, and usually in food also, so that beetles as a 
rule only damage crops for a portion of their life-cycle, whilst bugs 
and grasshoppers feed in a similar manner and on similar food for 
their whole life after emergence from the egg. 



Fig. 67. —Gogii Plants attacked by Beetles. 

The plants on the left hand were attacked and their growth stunted in com¬ 
parison with the healthy, unattacked plants on the riglit. (Author’s origina 
photo. 







(i.S. -NLIf^iri C'IkiIi.ms. 

Ainmucld o//t’/t'r/. Slip.; 2, A. palliihr- ; A. . Newiii. : 4, (ISi- 

idciitififil) ; .1, Mclaaiiw harhcri, Sh]). ; (i. ScriccT iiilf^irciisis. Slij). ; 
7, I Idiot rich ia repctitd. Slip.; Ailorctiis <n\ths. HI.: 4. iholotnchia 
Cdiifcrtii, Slip.; 10, Aiiomalu ijinicoU is; II. lAipiUit! chlorion : 12. 
Scric(i'pilii!a7Ah\-i. (Oviiiiii;iUl)lK)to by Hr. C. .\, ii.irbcr.l 



150 SOME SOUTH INDIAN INSECTS, ETC. [CHAP. XVI. 

Beetles, it may be as well to repeat here, are provided with 
biting mouth-parts both in their immature and adult stages, and this 
fact immediately distinguishes them from bugs some of which some¬ 
what resemble beetles in external appearance. 

Cockchafers of various kinds are common in all districts, usually 
appearing at definite times of the year, often in enormous numbers, 
and flying in to light at night, though rarely seen in the daytime. 
They are heavily-built beetles, with short legs and stout, rounded 
bodies usually coloured in a uniform shade of brown or grey, with 
short antennre terminated by an expansile fan of elongate-oval, 
flattened plates. The beetles themselves fly by night and may do 
considerable damage by feeding on leaves of plants, especially of 
ornamental plants in gardens, such as roses. In such cases they 
may either be collected by hand at night by shaking the plants 
over trays or sheets, or the plants attacked may be sprayed with 
Lead Arsenate sweetened with a little treacle or jaggery. A light- 
trap, made by suspending a lantern over a tray of oil-and-water, 
will often attract the beetles in large numbers and may be used as 
a control-measure supplementary to either of the above, but light- 
traps by themselves will not usually afford protection. It is not, 
however, only the beetles that are destructive, for the larvae live in 
the soil and do considerable damage by feeding on the roots of 
plants. They are white, fleshy grubs, with three pairs of thoracic 
legs and with the tip of the curved body usually swollen into a 
bluntly rounded extremity. These grubs usually live just at the 
roots of grass, coming closer to the surface in wet weather and re¬ 
treating further down during dry spells. They are very difficult to 
control, as ordinary flooding will not drown them and the appli¬ 
cation of insecticides is impracticable on any large scale, though in 
gardens, where flower-beds or grass-lawns are attacked, watering 
with soap-solution or phenyle or any similar deterrent will drive 
them away temporarily. Ploughing will often bring them up 
to the surface when they are eagerly preyed on by crows and other 
birds, and as their life-history is usually very definitely limited by 
seasons, lasting at least a year as a rule, it is possible to arrange an 
operation such as ploughing to take place during a period when 
these insects are in the grub stage, with the express purpose of 
destroying as many as possible at that time. In the Nilgiris 
especially these larv<'E are well known under the name of “White- 
grub,” and at certain times of the year the whole countryside, 
gardens, fields, plantations and grassy downs, is infested by these 
grubs, which live just below the ground and feed upon the roots of 
plants. The gardens at Ootacamund are much troubled by these 
pests, whose ravages commence in August and cease in the dry 
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weather after January, the beetles flying in the early evenings 
immediately after the first rains in April and May. As the flights of 
the various species concerned are apparently extremely local, the 
destruction of the beetles in April-June, by light-traps, by hand- 
catching, and by the use of poisoned sprays, will usually lessen 
considerably the damage done by the grubs in the later months of 
the year. 



Fig. 69. —Oryctes rhinoceros boring into sugarcane. (Original jjhoto. by 
Murugesan from a specimen found at Coimbatore, October 1913.) 


Closely allied to the cockchafers are the Rosechafers 
(CetoniadceK differing by their more flattened shape, their brighter 
colours and their diurnal habits. They attack flowers rather than 
leaves and are often a serious pest of cereals, such as cholam and 
cumbu, devouring the flowers so that no grain is formed. Their 
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life-histories are practically unknown but they are believed not to 
do so much damage as cockchafers in their early stages ; they are, 
however, of similar habits in appearing at definite seasons of the 
year. Collection by hand in hand-nets or by picking the beetles or 
shaking them into trays of oil-and-water is the best method of 
control. 



Fig. 70. —Beetle Pests of Palms. 

1, Orycfes rhinoceros, larva; 2, 3, O. rhinoceros, beetle; 4, Rhynchophoriis. 

larva ; 5, Cocoon of same; 6, 7,/?/;./erra^/news, beetle. (From 
Madras Agricultural Department Leaflet.) 
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Another ally of the cockchafers is the Palm Beetle (Oryctes 
rhinoceros) which bores into the tender shoots of palms, aloes, and 
occasionally into sugarcane. In this case it is only the adult beetle 
which does damage, the larva living a harmless existence as a fat, 
white grub which is found commonly in decaying vegetable matter 
—dead leaves, manure pits, rotten wood, dead aloe or palm stems, 
etc. The beetle itself not only does considerable damage by boring 
through the tender unexpanded leaves of palms, but its tunnel 
-provides a suitable entrance for the still more destructive Red Palm 
Weevil (Rhynchophorus fcrnipi/iciis) which is thus enabled to lay 
its eggs in the tender growing parts of the palm from which its 
larva; burrow downwards into the stem and, when in large numbers, 
may kill the tree, whose rotten stump presently becomes a suitable 
nidus for the larvm of the palm beetle. So that it will be seen that 
these two,beetles are to some extent mutually interdependent and 
that the damage done by one is completed and amplified by the 
other. 

Many beetles bore into the solid wood of growing trees or bushes 
in their larval stage and do very serious damage to the plants so 
attacked. The longicorn beetles in particular have white wood¬ 
boring larvte which are usually long, stout, cylindrical, with distinct 
segments and well-developed jaws. In the case of the larger grubs 
which bore into trees, of which Batoccra ruhiis in mango and 
rubber and the coffee borer (Xylotrechus qnadripesj in coffee are 
well-known examples, the larva may be cut out and the wound 
painted over with tar, a drastic remedy which is usually quite 
successful. But the best method of control is prevention by hand-, 
collection of the beetles when these emerge befon; they have 
opportunity of laying their eggs; one coffee-borer killed at this 
lime may save twenty bushes bored by grubs later on. 

Some at least of the Buprestidm are also wood-borers in the 
grub stage, their white larva; being usually elongate and with a 
curiously tlilated thoracic region. Sphcnuptcra gossypii is a local 
pest of cotton in Bellary whilst 5 . arachidis attacks groundnut 
and Leguminosae practically throughout the plains, being an 
especially serious pest of groundnut in South Arcot. The only 
thing to be done in the case of these small borers is promptly to 
pull out and destroy all the plants attacked by them. 

Though a true longicorn and wood-borer in its early stages, 
Sthenias grisator deserves special mention, as the beetle has the 
curious habit of girdling twigs of Erythrina, rose, etc., by seizing 
them in its jaws and ringing them completely by biting through 
the bark so as to arrest all flow of sap. In the end of the branch 
thus killed the eggs are laid and the larvm tunnel and live, the 
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object of girdling the twigs in this way being to provide a suitable 
amount of food free from sap, for the larvs to feed on. The larv^ 
of most longicorn beetles, it may be noted, feed on dead wood. 

Blister Beetles of various species often do great damage to crops 
by devouring the flowers and tender shoots. Cereals and legumi¬ 
nous crops, such as gram, are especially subject to attack and there 
seems to be some special attraction for these beetles in flowers of a 
yellow colour; the common red-barred black Zonabris pustulata, for 
example, feeds indifferently on yellow flowers such as those of red 
gram, cotton and prickly-pear. Whether these beetles are to be 
ranked as pests or beneficial insects is at present, however, an open 
question. In the adult state they certainly do harm to crops. The 



Fig. 71. —A Blister-beetle (Mylabris iitdica). 

The small outline figure shows the natural size. (Original.) 

life-histories of very few species are known at all but the larvae of 
.most of those that are known are parasitic on the eggmasses of 
grasshoppers; and we have bred two distinct species of blister- 
beetles (one of which is apparently Gnathospastoides rouxi, Cast) 
from eggmasses of the destructive Deccan grasshopper (Colemania 
sphenarioides). If therefore the larva of a blister-beetle destroys 
even one eggmass containing (say) forty eggs of a grasshopper, the 
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good it accomplishes by so doing at this stage must be offset 
against any damage it may do later on as an adult, and the question 
we have to answer is whether the damage that would have been 
done by the grasshoppers is greater than that done by the beetle 
which has destroyed them. And for the present this must remain 
an open question and we can give the blister beetles the benefit of 
the doubt. 

The vast army of leaf-feeding beetles cannot be considered 
here in any detail and the ordinary methods for control of biting 
crop-pests are applicable to them as a whole. Catching them in 
hand-nets or by shaking the plants over trays or cloths is generally 
more practicable on a large scale than spraying with stomach- 
poisons. As a rule it is only the perfect insects which do damage 
to crops, but to this there are a few exceptions. The Epilachna 
beetles, which look much like lady-birds but have a curious bloom 
on the wing-cases, lay their eggs in batches on solanaceous and 
cucurbitaceous plants on whose leaves the larvs feed and may do 
considerable damage; as the plants attacked are usually those 
grown in gardens, spraying with a stomach-poison is practicable. 
The Hispince (Lcptispa pygmcea, Phidodotita modesta, and Hispa 
armigera), small elongated shining blue or black beetles, the two 
latter thickly covered with long branching spines, have larvae 
which are leaf-miners in grasses, the first and third of those named 
above attacking paddy and the second being a minor pest of 
sugarcane. As the larvse mine inside the leaves they cannot be 
reached by a spray, which in any case would be out of the question 
in the case of crops such as sugarcane or paddy. The only remedy 
which can be suggested at present is the catching of the adult 
beetles in hand-nets and the burning of all stubble immediately 
after harvest. 

The Tortoise Beetles {e.g., Aspidomorpha iniliarisj are leaf-feeders 
in their early stages and their larvm are easily recognizable by 
their extraordinary habit of curving their long forked tails over 
their bodies and depositing on them a covering composed of cast 
larval skins and excrement. One species is commonly found on 
ber (Zizyphus jujuba) but those of economic importance; are all 
minor pests of sweet potato. Remedial measures are not required 
as a rule but, as this crop is usually grown in small areas only, the 
plants may be sprayed with a stomach-poison and gone over with 
a hand-net or bag-net to collect the adult beetles. 

The habits of the various Weevils which are pests of crops are 
very varied but all may be recognized by the long curved snout of 
the adult beetle. The larvre are short, fat, white, legless grubs 
with very small heads, and they are as a rule borers in stems. 
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leaves, fruits or roots of plants, although the life-histories of very 
few are known in India. 

The Cotton Stem Weevil (Pemplieres affinis) lays its eggs on 
stems of young cotton-plants at about ground-level and the larva 
makes a spiral burrow inside the stem which produces a character¬ 
istic gall-like swelling, inside which it lives and pupates. In the 
case of badly-attacked plants the whole plant may be snapped off 
by the wind. No successful remedy, applicable on a field-scale, 
has been found hitherto, but in the case of experimental plots 
painting the stems with crude oil emulsion may be recommended. 

The Sweet Potato Weevil (Cylas formicarins) bores into the 
tubers of sweet potato which it utterly ruins, every tuber being 
bored and rotten in the case of a bad attack. No direct remedy is 
applicable. The beetles are easily collected by hand-nets or bag- 
nets as they sit on the leaves of the food-plant but the damage has 
usually been done by the time that they are noticed. Abandoning 
the cultivation of sweet potato for at least a year after an attack, 
and the use of deeply-rooted varieties of plants, will help to prevent 
attack. The infected tubers may be fumigated or may be boiled 
and fed to cattle. 

The Mango Weevil (Cryptorhynchus mangifercrl) which passes its 
life-cycle inside the stone of a mango fruit, is very common, 
probably ninety per cent, of mangoes being infected in some years, 
although as a rule the presence of the beetle passes unsuspected 
and no damage is done to the fruit itself. If the stone of a ripe 
fruit is cut open, the beetle itself, or its larva or pupa, will generally 
be found. 

Many weevils are leaf-eaters as adults and may do damage, 
usually of a minor nature, to crops. They are generally easily 
collected by shaking the plants over cloths or pans of oil-and- 
water; it should be noted that weevils, when disturbed, frequently 
drop to the ground and “ sham dead ” and this death feint should 
not be mistaken for the real article. Many weevils also have such 
an extremely tough and thickly chitinized integument that they are 
not killed by treading on them with the foot on ordinary soft soil 
and care must be taken to see that they are really squashed. 
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Chapter XVII. 

FLY PESTS OF CROPS. 

'“The fresh young (lie ..... 

. . . joy’d to range abroad in fresh attire, 

Through the wide compass of die ayric coast , 

And, with unwearied wings, each part I’inquirc 
Of the wide rule of his renowned sire.” 

Spenser. 

Very few Fly Pests of crops are known in Southe-rn India as 
yet, although it is probable that further research will bring to light 
many more cases of damage by these insects. In all cases it is 
only the larva or maggot of the fly which does damage, the adult 
insect itself being harmless. 

The Fruit Flies comprise the most numerous and )mportant of 
the Fly Pests and, as their name implies, they attack various 
species of fruits, both wild and cultivated. The eggs are usually 
thrust into the fruits whilst these are still unripe and the maggots 
tunnel into the pulp and utterly spoil the fruits which may be 
turned into nothing but a crawling mass of maggots. The fruits 
most subject to attack in tliis way are oranges, mangoes, peaches, 
guavas, and almost all cucurbitaceous vegetables such as pumpkins, 
melons, etc. 

The prompt collection of all fruit seen to be attacked, as soon 
as the attack is noticed, and of all wind-fallen or rotting fruit lying 
on the ground, is an obvious course to take in case of attack by 
these flies, in order to prevent them from breeding as far as 
possible ; such fruit should be boiled or thoroughly burnt or buried 
deeply underground with at least two feet of well-beaten earth 
over it. In the case of valuable fruits, such as those intended for 
Exhibitions, they may be protected by enclosure in muslin bags, 
but these must be applied whilst the fruit is still small. If it is 
known that fruit-trees are likely to be attacked they may be 
protected to some e.xtent by spraying them with a mixture of 3 lb, 
sugar, 3 oz. Lead Arsenate in 4 gallons of water. This spraying 
should be started when the earliest fruits are about two-thirds 
grown and should be continued until all are ripe, being renewed at 
least once a week and promptly after every shower of rain. The 
object of this spraying is to attract and poison any female flies 
which may be present and which would otherwise lay their eggs 
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in the fruit. Certain strong-smelling oils, such as Citronella and 
Kerosine, are known to exercise a powerful attraction for the 
males of certain species of fruit-flies and exposure of pans of 
water or fly-papers baitetl with these oils will destroy the males in 
large numbers ; but in practice it is not found that the quantities so 
destroyed have much influence on the oviposition by the females. 

Young cholam plants are sometimes attacked by a fly-maggot 
which bores in the stem just about ground-level and which may do 
considerable damage. It is believed that this pest, whose exact 
identity is not known, attacks healthy plants, but it may possibly 
prove to be only a follower of an attack bj' stemborer f Chilo simplex). 
No remedy can be recommended except increase of seed-rate and 
subsequent thinning out and burning of all young plants seen to 
be attacked, the attack being marked by a characteristic yellowness 
and drooping of the young plant. Sometimes more than one 
maggot may be found in the same stem; the brownish pupa is 
found in the larval burrow. 

The Red-gram Agromyza, whose exact name is not known, 
attacks red-gram, the female fly piercing the pods with its sharp 
ovipositor and laying eggs singly inside their skin. The maggot 
on hatching feeds on the seeds inside the pod. Sometimes more 
than one maggot is found in a single pod, the only outward sign of 
attack being the minute and almost invisible hole through which 
the egg was thrust. When full-fed the maggot pupates inside the 
pod and after a few days emerges as a minute shining black fly. 
This pest is kept in check by parasites, and no remedial measures 
can be suggested at present. Another species of Agromyza attacks 
cowpea, lablab and green gram, the larvae boring into the stem 
and the plants so attacked withering. This fly is sometimes a 
serious pest of young plants. 

The Cecidomyiadae form a family of flies comprising a large 
number of minute species, many of which have earned notorious 
reputations in other countries as crop-pests, but few have been 
noted hitherto to do damage in India. Two species, however, have 
lately been discovered at Coimbatore, one of which (a species of 
Contarinia apparently very near the West Indian C. gossypii, 
but distinct) attacks the buds of cotton-plants into which the 
larva bores so that the buds drop off and fail to mature; the 
other, which may be called the Gingelly Gall-fly in the absence of 
an exact determination, attacks young gingelly capsules and 
prevents their proper formation in a similar way, a wrinkled twisted 
gall being produced instead of a fruit. It is probable that further 
work will bring to light many more destructive species of 
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Cecidomyiada; whose minute size has hitherto ailowed them to 
escape notice. 

A Blue-bottle fly (Pyawsoma flaviccps) has proved a local pest 
of toddy in South Kanara, the flies being naturally carrion feeders 
in their early stages and being bred in immense numbers from the 
fish offal and other refuse of the Fishing Industry on the West- 
Coast. The flies have been found to fly inland as far as forty miles 
and to congregate around the spathes of toddy-palms in such 
numbers as to suck up all the juice as fast as it exudes, besides 
fouling the toddy-pots with their excrement. Fuller details will be 
found in Leaflet No. IV. of 1913 issued by the Madras Agricultural 
Department. 



Fig. 72.—Protective device against toddy flies. (pT-oni Madras Agricultural 
Department Leaflet No. IV of 1913.) 

Flies are extremely important, both to man and animals, as 
carriers of diseases (see Chapter XX). So far as crops are con¬ 
cerned, however, they are of comparatively little importance 
in India. 
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HOUSEHOLD AND GRANARY PESTS. 

Pulse seed eaten b,v Bnichid Beetle, with eggs deposited on it. 
Bruchid Beetle. 

Lasioderma serricorne, larva. 

„ „ beetle. 

Anthremis vorax, larva. 
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Sitotroga cereaklla, larva. 
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Calandra ory'sce, beetle. 

Silvapus surinaniensis, beetle. 
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Triboliim castaneum, beetle. 

Caloclytus annularis, larva tunnelling in bamboo. 

„ ,, beetle. 

(The lines alongside the figures show the nature,! sizes.) 
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Chapter XVIII. 

PESTS OF STORED PRODUCTS. 

‘‘To the terrible utilitarian a bushel of peas preserved from the weevil is of more 
importance than, a volume of observations bringing no immediate profit. Yet who has 
told you, 0 man of little faith, that what is useless to-day will not be useful to-morrow. 
If we learn the customs of insects or animals we shall understand better how to protect 
our goods. It is by the accumulation of ideas, w'helher immediately practical or other¬ 
wise, that humanity has done, and will continue to do. better to-day than yesterday, and 
better to-morrow than to-day. If we live upon peas and beans, which we dispute with 
the weevil, we live also by knowledge, that mighty kneading trough in which the bread 
progress is mixed and leavened.” Fabrf 

Even after the agriculturist has grown and harvested his crops 
and paid his toll to the innumerable insect-pests which attack his 
produce in the field, he is by no means freed from the undesirable 
attentions of yet another class of insects which now proceed to 
levy their dues upon his outturn, whether this be stored for food of 
manor beast or retained for the sowing of next season’s crop- 
Not only are cereals attacked but seeds of all sorts, and indeed 
scarcely any manufactured products of vegetable or animal origin 
are free from destruction, for some of these pests of stored products 
are not only voracious but also almost omnivorous, so that it has 
aptly been said of one of them that its food is “ everything except 
cast-iron.” 

These insects have been very little investigated in India; most 
of them are beetles, but there are also a few small moths which do 
damage of this nature. The following is an incomplete list of the 
destructive species so far as these are known :— 

Coleoptera: Sihanus surinawensis (see p. 290), Lcemophlceus 
mimiliis, Mthriostojna midiilata, Tenebroides mauritanicus (see p. 289), 
Lophocateres pusillus, Carpophilus dimidiatus (see p. 288), Rhizopertlia 
dominica (see p. 294), Gibbium psylloidcs (scotias), Sitodrepa panicea 
(see p. 295), Lasiodcrnia serricorne (see p. 295), Triboliiim castaneiim 
(see p. 300), Liithcticus oryz(e,Calandragranaria, C. oryzee (see p. 341), 
Caryohorus gonagra (see p. 308), Pachymerus chinensis (see p- 306), and 
various other BriichidcE. 

Lepidoptera: Sitotroga cerealella (see p. 456), Ephestia cautella 
(cahiritcUa), E. ficulclla (desiictella), Phthorimaa operculella (see 
P- 455 )- 

Of the above-named insects the Rice Weevil (Calandra oryzeej 
is at once the commonest and the most destructive. It attacks 
cereals of all sorts in the field to a slight extent, feeding on the 
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ripening grain, but it is an important pest of stored grain, especially 
of rice, but also of maize, wheat, cholam, etc., and at a moderate 
estimate may be said to destroy 5 per cent, of all stored grain 
which is kept for more than a couple of months after harvest. The 
whole life-history is passed in a single grain in which the egg 
is laid, but the adult beetles live for a long time and wander 
about freely, biting into many grains, so that they i)robably do 
more damage as adults than when immature. It has been found 
by experiment that a certain minimum (about 8 per cent.) of 
moisture in their surroundings is necessary to the successful exist¬ 
ence and breeding of these weevils, so that, if grain can be well 
dried in the sun to reduce its moisture-content as much as possible 
and then stored in insect-proof receptacles in a dry place, it will be 
as secure from attack as is possible under practical conditions. In 
districts where paddy is stored in jars there should be little 
difficulty in having the grain sun-dried before storage and then 
fastening up the jars so as to exclude weevils ; for jars not in use 
an earthenware cap, luted on with clay, might be used, and those 
in daily use could be covered simply with a fine cloth tied around 
the neck of the jar. Care should of course be taken that the jars 
are thoroughly cleaned out and free from weevil or old infected grain 
before filling them afresh and also that all fastenings are really 
sufficiently tight to be weevil-proof. If the grain is kept in baskets 
these should at least be plastered over with mud or cowdung to 
make them tight if possible. 

Tribolium castanenm (ferrugineum) is a small elongate red-brown 
beetle which attacks stored grains and oilseeds and more especially 
dried provisions, such as biscuit and flour. It also feeds on dried 
animal matter and seems to have a special predilection for dried 
specimens of insects if these are left exposed in ill-fitting boxes. 
Not only does this beetle do damage by actual consumption of 
provisions such as flour, but its presence communicates a peculiarly 
repulsive taste to the substances on which it feeds, so that whole 
cases of flour and biscuits often have to be condemned as unfit for 
human consumption on this ground alone. 

SilvaiuLs surinamensis, so called because it was first described 
from Surinam, is a small elongate brown beetle with the sides of 
the thorax produced into sharp saw-like teeth. It is a common 
insect in stored products generally but a minor pest in comparison 
with the two preceding species. 

The Bruchidse, or Pulse Beetles, are short thick-bodied species 
of the characteristic shape seen in figure 155. They attack especially 
pulses such as the various grams, lablab, beans and peas, the larva 
burrowing inside the seed and destroying it and leaving a 
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characteristic large round hole of exit. Owing to their com¬ 
paratively large size these beetles may do very considerable damage 
to stored pulses. A few species attack growing plants in the field 
and may be found in ripening pods of grams and of some wild 
leguminous plants such as Crotalaria, but the species which attack 
living plants are apparently distinct from those which damage 
stored products. There are numerous species of these beetles, all 
very similar in general appearance and difficult to distinguish from 
one another, although differences of habit may prove that their 
discrimination is of practical importance. 

Sitodrepa panicea is an insect of truly catholic tastes, feeding 
indifferently on almost any substance of animal or vegetable origin 
and even having been recorded as biting holes through sheet lead. 
Even the most pungent substances, such as red pepper, do not come 
amiss to it and it is therefore scarcely a matter for surprise that 
this little beetle is often found as a serious enemy of dried products, 
especially of dried roots and similar dried vegetable substances 
commonly found in bazaars. It is also a very serious enemy of 
books, boring a long tunnel which may often run straight through 
several volumes in a row; an annual painting with book solution 
(see Chapter XIX) will avert such damage. 

The Cheroot Beetle (Lasiodcrma serricorne) needs no introduction 
as its ravages are sufficiently well-known in Southern India. To 
the ordinary smoker it is sufficiently annoying to find a cheroot 
reduced to a combination of holes and dust, but to the manufacturer 
this beetle may be a cause of heavy loss by riddling bales of 
tobacco leaves of good quality which are used for the making of 
outer wrappers of cigars. The only reliable method of control in 
these cases is by careful fumigation and subsequent storage of the 
bales in rooms or receptacles which are proof against the entrance 
of the beetles, though this is by no means easy on a large scale, and 
probably frequent and regular fumigation of all unmanufactured 
stock will prove the best safeguard as a rule. If the made cigars are 
fumigated with Hydrocyanic Acid gas or Carbon Bisulphide and 
boxed immediately afterwards, so that the beetles have no oppor¬ 
tunity of ovipositing in them, they should be and remain free from 
attack, as the beetles are unable to penetrate into the boxes if these 
are properly sealed up with strips of paper. The present wholesale 
losses are quite preventable if the manufacturers will take reason¬ 
able precautions, and it may be added that the slight cost of 
treatment will be more than recouped by saving in damage. 

If stocks of stored grain, such as paddy or maize, are examined 
and turned over, numbers of small greyish moths will generally be 
seen flying and running over the grains. These are the adult 
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insects of Sitotroga cerealella, a small moth whose larva feeds inside 
grains of cereals. The precautions recommended under the heading 

of rice weevil are applicable to this pest also-.thorough drying 

and exposure of the grain in the sun and subsequent storage in dry, 
tight receptacles being generally effective in controlling the 
damage. 



Fig. 73. Ephestia kuehniclla. (After Chittenden.) 


Several Pyralid moths of the genus Ephestia feed commonly in 
flour, grain and dried vegetable matter, the caterpillars living in a 
silken gallery which is run throughout the food so that loose sub¬ 
stances, such as flour, are often found to be webbed together in a 
continuous matted mass. Fumigation is the only remedy as a 
rule. 

Potatoes kept for seed are generally found to be attacked by the 
Potato Moth (Phthorimaea operculclla), the larva of which burrows in 
the tubers and not only spoils them by its tunnels but causes them 
to rot. This moth is found in practically all potato-growing 
districts up to about 6,000 feet; it does not appear to be known as 
yet in Ootacamund (though found at Downham Farm a thousand 
feet lower down) but will doubtless obtain a footing there in the 
near future. In other countries it is known to attack growing 
plants of both potato and tobacco, the larva mining in the leaves, 
but in India it is only known as yet as a pest of stored potatoes. 
If these are picked over before storage, all unsound ones being 
rejected, and the rest stored under layers of dry sand, so as to be 

ri'A 
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out of reach of the moths which would otherwise lay eggs in them, 
a sufficiency of seed can generally be kept; the potatoes should be 
picked over frequently, once or twice a month, and all rotten ones 
rejected. Those which are found to contain larvse of this moth 
should not of course be simply thrown away, thus enabling the 
moths to emerge, but should be boiled or buried deep underground 
under at least two feet of well-beaten earth. 

Bamboos and dry timber of all sorts are frequently bored by 
beetles of various kinds. Painting or varnishing is usually a 
sufficient preventive of attack but if the wood is already infected 
the beetles will bore their way out and continue to do damage. In 
such cases painting with Kerosine, which should be forced into the 
holes if possible, and subsequent painting with unboiled linseed 
oil, will generally check the damage. Small articles of furniture, 
such as chairs, may be fumigated in a large box. Bamboos are 
often soaked in water before use for building, and the water perhaps 
removes some of the sugary contents of the wood and thus makes 
them less attractive to insect pests of this description. 

Grains and stored products, such as are attacked by the insects 
mentioned above, are usually intended either for food or for sowing. 
In the former case it is obviously impossible to treat them with any 
poisons which would be deleterious to the consumer and in the 
latter any treatment must not impair the vitality of the seed. These 
limitations prevent us from making use of any method of treatment 
which would render these articles permanently secure from insect 
attack by the use of stomach-poisons and the only methods which 
we can adopt are (l) temporary fumigations at such frequent 
intervals that any insects which may obtain access will be unable 
to increase sufficiently to cause serious loss, or (2) one temporary 
fumigation and subsequent storage in receptacles to which the 
insects cannot obtain access. On a small scale also it is possible 
to mix a deterrent substance, such as Naphthaline, with the grain 
in order to keep out insects, the naphthaline being subsequently 
sieved out and the residue evaporated in the open air; this does 
not affect either taste or vitality of seeds if all the naphthaline 
is carefully evaporated. The naphthaline may be wrapped in pieces 
of thin cloth for subsequent convenience of removal. 

If, therefore, grain cannot be protected from access and renewed 
infection by insects, the only method of protection is frequent 
fumigation to prevent the insects breeding and increasing to des¬ 
tructive numbers. On a small scale, as in the ordinary village and 
bazaar, grain may be exposed to the sun instead of being fumigated. 
When it can be stored in receptacles (rooms, special bins, or jars) 
where it will be safe from subsequent infection, one fumigation or 
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thorough drying should Ire sufficient to kill off all insect life and the 
subsequent storage to maintain it free of pests. It must be remem¬ 
bered that, in drying grain in the sun, it must be spread out evenly 
and thinly so that every grain may be exposed to the sun's rays and 
heat; it is of little use to pile grain up in heaps, as the individual 
grains at the bottom of the pile will not be exposetl to the sun, so 
that the insects in them will not be killed and will subsequently 
infect the rest. For the storage of grain in villages, the use of 
large glazed earthenware jars, which can be tightly closed with a 
stopper and this thickly and tightly luted with clay, will be found 
most satisfactory ; if the grain is thoroughly dried in the sun before 
placing it in the jars and sealing it up, which will normally be done 
in dry weather, not only should it remain free from insect attack, 
but danger of damage by mould should be eliminated to a large 
extent. 

Fumigation, which is only recommended in the case of godowns 
or stores on a fairly large scale, may be accomplished by the aid 
either of Carbon Bisulphide or Hydrocyanic Acid gas. Both are 
dangerous and poisonous substances and should only be used under 
strict and competent supervision. The former is inflammable and 
violently explosive ; the latter is inert in these respects. 

Carbon Bisulphide is a heavy, colourless, oily liquid, which 
rapidly evaporates into a colourless gas heavier than air, both 
liquid and gas exhaling an extremely unpleasant and characteristic 
smell, and being poisonous if inhaled. The liquid is inflammable 
and the gas is violently explosive when mixed with air in the 
presence of fire. The liquid must be kept in stoppered (not corked) 
bottles and should not be exposed to direct sunlight or stored in 
any place where it is liable to be heated or to leak or to be upset or 
spilt. Carbon Bi.sulphide must never be opened or taken near 
a light or fire of any sort, not even a lighted pipe, cheroot or 
cigarette, nor should it ever be stored or used in a place to which 
unauthorized persons may have access. For fumigation it is 
simply poured on to the grain to be treated at the rate of about one 
ounce for every fifteen cubic feet or, in the case of large bins 
full of grain, about one-and-a-half pounds of fluid to each 
ton of grain. As the gas is heavier than air, if the liquid is poured 
onto the grain, it will soak down anti through it. After twenty-four 
hours, during wFich no light or fire must be allowed anywhere near 
the place where the treatment is being carried out, the receptacle 
may be opened, again in the complete absence of fire in any shape, 
any gas which maybe present allowed to escape, and the grain 
removed and at once transferred to permanent storage. It must be 
dearly understood that treatment by fumigation in this way will 
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only kill the insects already present in the grain and will not 
prevent insects from entering and attacking it subsequently if 
access is open to them. 

For fumigating small articles or quantities of grain, etc., use may 
be made of a tight wooden box provided around the top of the sides 
with a metal gutter into which fits a flange attached to the lid of 
the box. The gutter being filled with water (allowing for displace¬ 
ment of water by the flange) the substances for fumigation are 
placed in the box, the requisite quantity of Carbon Bisulphide 
poured in and the lid applied, when the flange of the lid, dipping 
into the gutter of water, makes a gas-tight fitting. A box of this 
pattern may also be used for fumigation with Formalin, etc., but is 
hardly suitable for Hydrocyanic Acid Gas, which is soluble in 
water, and for which a tightly fitting top, pasted down with strips 
of paper, is better. 

Hydrocyanic Acid Gas, usually liberated by the action of 
Sulphuric Acid on Potassium Cyanide, is a colourless, highly 
volatile, and nearly odourless gas, which is one of the most 
powerful poisons known. For this reason it must be used with 
great care, although it is a most useful insecticide and absolutely 
safe in competent hands. It is generally used at a strength of one 
ounce of Potassium Cyanide (98 per cent, grade) to every one hundred 
cubic feet of space, the gas being evolved by the help of one ounce 
of Sulphuric Acid in three fluid ounces of water. It is especially 
useful for the fumigation of entire buildings, such as godowns or 
mills, which are infested with insect-pests, and may of course be 
used for the fumigation of living-houses also if these can be 
evacuated during treatment. For ordinary purposes on a large 
scale, one pint of Sulphuric Acid and three pints of water are used 
for every pound of cyanide; it may be useful to note that commer¬ 
cial Potassium Cyanide is usually only of about 45 per cent, strength 
and the quantities to be taken must be based on the quantities given 
of 98 per cent, grade. 

For fumigations with Hydrocyanic Acid Gas, as with all fumiga¬ 
tions, the first requisite is to measure off accurately the cubic 
capacity of the building or vessel which is to be fumigated; if this 
is of irregular shape it is often of great assistance to plot its shape 
to scale on squared paper and to count the number of squares, which 
will give an approximately correct idea of the capacity of any 
section, which can then be multiplied by the length to give cubic 
capacity. All outside doors, windows, or other openings, are then 
tightly closed and if necessary pasted over with paper. The 
requisite amount of cyanide, at the rate of one ounce to each 100 
bubic feet, is then taken and put up in paper packets of suitable size 
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of not more than two pounds weight each, and placed ready in each 
room, the packets being allotted to different parts of the room 
if more than one is required for each room. The water is then 
measured out and poured, for each packet, into suitable generators 
which should be sufficiently deep and be made of earthenware and 
not of metal. The acid, also measured in each case, is then slowly 
and carefully poured into the water. The acid must always be 
added to the water and never the water poured into the acid, as in 
the latter case violent action takes place and the acid is almost 
certain to spatter about with possibly dangerous results to the 
operator. For it must be remembered that sulphuric acid is a 
strong corrosive. The water and acid may be mixed in the rooms 
where they will be recpiired finally if these have cement or stone 
floors ; otherwise it is better to mix elsewhere to avoid damage to 
flooring should the acid spill or boil over on being added to the 
water. The acid and water and the packets of cyanide being all 
ready, and all doors except those actually required for access to 
the rooms being closed, and all pei'sons except the operator being- 
outside the building, the operator commences at the top of the 
building, drops the packets of cyanide gently into the generators 
and immediately leaves that room, repeating the operation on the 
next floor below and so working downwards, carefully and rapidly, 
to the groundfloor and out by the door which is then carefully 
closed and locked from the outside. If there are two or more rooms 
on each floor it is useful to have one or more intelligent assistants 
so that all the rooms on each floor may be treated simultaneously. 
If the cyanide is made up in paper packets the acid will take a 
short time to get through the paper, thus giving a few seconds in¬ 
terval between the dropping of the packets into the generators and 
the ebullition of the gas, which will be enough to secure a safe 
retreat. Fumigation by Hydrocyanic Acid Gas, if propei'ly carried 
out, is a radical cure for all living animals (beetles, larvm, bugs, 
flies, fish-insects, rats and mice) in the building treated, but it 
should only be carried out under strict supervision of a competent 
operator. The building should be left closed for twenty-four 
hours, after which doors and windows may be opened the out¬ 
side as far as possible and left open for at least an hour to permit 
the gas to escape. No attempt must be made to enter the building 
if any smell of gas is still perceptible; this smell is faint and some¬ 
thing like that of peach-kernels or of some metals when these are 
struck together. 

In colder countries successful results in the control of grain pests 
in flour mills, etc., have lately been attained by the use of heat, 
steam-pipes being laid down in the rooms affected and steam 
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turned on under pressure. A temperature of Il8 to 125 degrees 
Fahrenheit is claimed to be sufficient to destroy all insect life and 
this may be so in countries where, even though the kinds of insects 
concerned may be identical with Indian ones, the average tempe¬ 
ratures to which the individual insects have been exposed for gene¬ 
rations are considerably lower than the limits given above. In 
India, where temperatures run much higher, it is probable that the 
insects would only he killed off by the temperatures considerably 
in excess of 120° even if methods of heating were available. The 
treatment of stored products by cold so as to prevent insect pests 
from breeding and doing damage is not practicable in India in the 
case of grains which are attacked on a large scale, though perhaps 
possible in the case of cigar factories and similar industries where 
the products are of considerable value and small bulk. 
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H(3USEHOLl) PESTS. 

“ < In every dish the booming beetle fails, 
the cockroach plays, or calcrpillar crawls : 

A thousand shapes of variegated hues 
Parade the table and ins|iect the stews. 

To living walls the swarming hundreds stick, 

Or court, a dainty meal, the oily wick; 

Heaps over heaps their slimy bodies drench. 

Out go the lamps with suffocating stench. 

When hideous insects ever) )date _defde, 

The laugh how empty, and how forced the smile ! 

Calcutta—A Poem. 

'The moth shall eat them up like a garment and the worm shall eat them like 

HaiaH— li-8. 


OB' all the numerous insect pests which afflict the dwellers in 
Indian bungalows the housefly is an easy first both in numbers 
and really noxious qualities. Its misdeeds have been noted else¬ 
where, but it cannot be emphasized too strongly that the so-called 
“ poor harmless little fly,” which buzzes so cheerfully over our food 
and drowns itself incur drink, was born and bred amongst filth, 
preferably night-soil, that it has probably just flown into the 
bungalow after enjoying itself on some indescribable nastiness 
outside and that it is generally swarming, inside and out, with 
pathogenic organisms which it distributes impartially as it walks 
along. Enteric fever, dysentery, cholera and intestinal worms are 
all carried commonly by flies, which are also capable of carrying 
tuberculosis, anthrax, yaws and various other diseases. Strict 
attention to sanitary conditions around the bungalow, especially as 
regards disposal of .stable manure, will usually bring about a great 
reduction in the fly population. A small quantity of fresh horse- 
dung, exposed in open boxes, will attract most of the female flies 
to lay their eggs and the larvse can then be destroyed by burning, 
boiling, or treating them with insecticides; but it is of course 
important that the traps should he cleared regularly, daily or at 
least every other day. Milk with a few drops of formalin added 
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attracts flies in the dry weather, and is a simple means of poisoning 
them without danger to domestic animals. A small piece of wire 
gauze or leather fastened to a handle makes a very effective imple¬ 
ment to “ swat that fly,” as the Americans say, and a chokra armed 
with a weapon of this kind should have little difficulty in dealing 
with any flies that And their way on to the premises. 

Cockroaches are insects which are not only disgusting in 
appearance and by reason of their powerful odour but they are also 
animals which are liable to contaminate food where this is accessi¬ 
ble to them. The large brown cockroaches (Periplaneta australasiae 
and P. americana) are common throughout Southern India and often 
fly about in bungalows just before rain, though at other times they 
keep out of sight. Several smaller species are also of common 



Fig. 1-^.—Periplaneta americana, the common House-cockroach of India. 

(Original.) 

occurrence and all have much the same habits. Besides attacking 
food, which they contaminate with their peculiarly nauseous smell 
they do considerable damage by gnawing the binding of books, 
corks, etc., and sometimes damage clothes by depositing their egg- 
capsules amongst such, the fluid extruded with the eggs having an 
acrid effect which rots the cloth with which it comes into contact. 
The larger cockroachc.s may also be very unpleasant housemates 
by gnawing the hair and toes and sipping liquid refreshment from 
the lips of sleepers unprotected by a net. Borax mixed with thin 
syrup, or made into a paste with chocolate, is a good remedy 
a gainst cockroaches. 
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Bedbugs and similar human parasites are included in the 
chapteron “ Insects and Disease ” and need not be further referred 
to here as they are not usually inmates of any well conducted 
bungalow. Should they gain a footing in a building, however, it is 
often difficult to get rid of them without fumigating the building or 
at least the affected portion. 

Ants are often a nuisance in houses. If the nest can be found 
it may sometimes be destroyed by pouring in kerosine or any 
similar liquid and the holes then stopped up with solid crude oil 
emulsion or tar. Small ants may often be trapped in large 
numbers by laying down old sponges soaked in syrup (sugar and 
water or jaggery) and dropping these at frequent intervals into hot 
water, then rebaiting and putting them down again. Small ants 
may also be killed off by attracting them to tins wdh pierced 
covers containing a sponge or similar absorbent soaked with a 
sweetened arsenical mixture prepared by dissolving one-quarter 
ounce of Sodium Arsenite in hot water and adding it to a syrup 
composed of 5 lb. sugar and lb. wuiter previously heated for 
about three hours in a water-bath. The ants enter the tin through 
the holes and carry off the poisoned syrup to their nest, thereby 
poisoning the young brood, whilst the tin keeps domestic animals 
from eating the poisoned bait. Crude oil emulsion rubbed on to 
the legs of tables, etc., will keep ants from running up. The water- 
receptacles often applied around legs of meat safes, etc., to keep 
ants away should have a little oil added to the water periodically 
to prevent mosquitos from breeding there. 

Wasps and bees are often a source of annoyance in bungalow's 
by filling up keyholes, etc., and by daubing mud-nests on to books, 
pictures, clothing or any suitable surface. A wasp or bee of this 
sort, which has once determined to make its nest in one particular 
place, is most persistent in returning even when its nest is destroyed 
and it is often difficult to dissuade it from its purpose without 
killing it. Social bees and wasps sometimes build inside houses 
and the smaller wasps (Polistes) which make hanging nests are 
generally quite inoffensive and very usefid as destroyers of cater¬ 
pillars, but the larger wasps and the Rock Bee may make a house 
uninhabitable and require drastic repression by burning at night 
or by fumigation. The big blue Carpenter Bee (Xylocopa) some¬ 
times damages buildings by boring holes in beams but can 
generally be discouraged by the application of tar, crude oil 
emulsion, or similar substance to the entrance of its burrow. 

Termites, commonly but inaccurately called “ White Ants,” 
often do considerable damage in bungalows especially when these 
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are unoccupied for a short period. Contrary to popular belief, 
there are several different species with entirely different habits, 
and those found in houses are not as a rule the same as those which 
throw up mounds outside. Some termites make their nest in the 
walls or under the foundation and these often do damage by 
running out mud galleries and eating matting, carpets, books and 
furniture. Other species make their nest wholly inside dead wood 
such as roof-beams which they excavate leaving only a thin 
exterior, so that an apparently substantial beam proves to be 
nothing but a shell of mud and dust. Termites in a building are 
usually difficult to deal with and no exact rules can be laid down 
because the habits differ in the different species; as a rule, 
however, it is necessary to destroy the nest and this is best done 
by pumping poisonous fumes into the galleries. Crude oil emul¬ 
sion, Copper Sulphate solution, or similar repellents may some¬ 
times prove of temporary assistance for protective purposes, but 
good construction in the first instance, and the creosoting or other 
protective soaking of all woodwork is the best guarantee against 
injury to buildings by these insects. A thorough soaking in 
Sodium Arsenite and subsequent painting over with coal tar will 
be found effectual for most constructional timber. 

Crickets are often a nuisance by their shrill chirping and by 
their habit of biting holes in clothing. They may sometimes be 
trapped in tins or basins into which they jump during the night, 
but their omnivorous tastes make them difficult to destroy by 
poisons and it is not always easy to locate them exactly by their 
chirruping. However, they may often be dislodged in the daytime 
by moving furniture and hunted down and killed by hand. 

Fish-insects do considerable damage to books, papers and 
pictures by gnawing holes in the paper. It is supposed that they 
extract nutriment from the size and in confinement they thrive on 
paper covered with a thin layer of flour-paste. Books kept in 
open shelves should be painted over at least once a year with Book 
Solution made by dissolving balf-an-ounce each of Corrosive 
Sublimate and Carbolic Acid in one pint of methylated spirit; the 
liquid is a deadly poison and care should be taken not to get it on 
the hands ; it should be painted with a long-handled brush over 
the outside and inside of the covers of the books and is an effectual 
preservative against all attacks of insects which would otherwise 
gnaw the binding. Books and papers kept in closed almirahs or 
boxes may be effectually preserved by keeping flake Naphthaline 
with them; Naphthaline evaporates fairly rapidly and requires 
renewal regularly, as it is of course merely a deterrent whose efficacy 
depends on the fact that it is volatilizing. To preserve pictures 
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the best method is to paint over the back with Naphthaline Emul¬ 
sion or simply to strew on powdered Naphthaline and then close 
the back of the frame tightly with tin to keep out the lish insects 
as far as possible. It must be remembered that the Naphthaline is 
volatile and will not last for ever. Book Solution painted carefully 



Fig. 75.—Paper eaten by P'ish Insects. (From an original photo.) 


around the blank edge of the picture before framing may give 
more permanent results, but care must be taken that the spirit 
tloes not run onto the painting itself or the colours may be altered. 

Clothes-moths of several different species occur in Southern 
India, but the habits of all are very similar, the larvre making little 
cases of fragments of wool and cloth in which they live. If flake 
Naphthaline is sprinkled liberally amongst the clothes before they 
are put away, all danger of clothes-moths will be avoided; 
naphthaline balls should be broken up to give a larger surface for 
evaporation. After airing the clothes in the sun for a few hours 
all trace of the Naphthaline will disappear. To those to whom the 
smell of Naphthaline is objectionable camphor may be recom¬ 
mended, but this is more expensive and no more efficient. Trophies, 
such as heads of game, which are attacked by clothes-moths, may 
be painted over with a weak .solution of Corrosive Sublimate in 
Alcohol, but it must be remembered that this is a deadly poison 
and care taken that it is only used for trophies which are hung up 
out of reach of dome,Stic animals and children. 
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Carpet Beetles frequently attack not only carpets but also 
woollen clothes, blankets, baize linings of gun-cases and similar 
articles. When possible all such articles should be protected by a 
liberal supply of flake Naphthaline when they are put away. 
Articles in daily use are not attacked as a rule, but carpets may 
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sometimes suffer. A liberal supply of flake Naphthaline (5 to lO 
lb.) spread over them and left on for twenty-four hours with the 
room totally closed up (jalousies and all holes pasted.over with 
paper) will often effect a cure and the Naphthaline may afterwards 
be swept up again and kept for future use ; or the carpet may be 
taken up and fumigated in a tight box or room. 

Beetles of various kinds often bore holes in furniture especially 
when this is made of cane. Painting on kerosine or almost any 
oil, or even soaking the affected parts in oil, is a simple cure. If a 
fumigation chamber is available the furniture may be fumig;ated by 
hydrocyanic acid gas or carbon bisulphide. 



Fig. 77 .—Stegotnyia fasciata, a coininou Household Mosquito. (After 
Goeldi in Brumpt.) 

Eye-flies, Sand-flies and Mosquitos are not essentially house¬ 
hold pests although they often cause great annoyance in houses. 
As the breeding-habits of Eye-flies are as yet unknown, we can 
only deal with the adult insects; these are in the habit of settling 
gregariously on some hanging support—a cobweb, lamp-hook, piece 
of string, rope, or straw, etc,—and may be marked down and slain 
wholesale after nightfall by burning them off with a torch. Sand¬ 
flies pass their early stages in dark, damp (not wet) places contain¬ 
ing decaying organic matter, and it is very difficult as a rule to 
discover where they are coming from. To reduce the number of 
Sand-flies in a house all rooms should be kept as free as possible 
from any dark places for them to rest in during the daytime (e.g., 
behind pictures, almirahs, writing-tables, hanging clothes, etc.), 
and all dark corners should be sprayed daily with a weak (about 
one per cent.) solution of formalin. It is a good plan to paint 
the backs of almirahs, writing-tables and the under sides of tables, 
etc., with white paint, or simply to whitewash them, to reduce any 
dark corners in which Sand-flies and Mosquitos rest during the 
daytime. 

The use of a small hand-net is a simple and efficacious method 
for reducing mosquitos ih a house where this is not fitted—as all 
Indian bungalows should be—with mosquito-proof screens. It is, 
however, as a rule much better to attack them in their breeding- 
places, which will always be found to be collections of water in or 
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near the bungalow. All wells in the compound should be screened 
over and fitted with a pump, and the mali's water-tanks should be 
oiled at least weekly. All old tins, jars, bottles, coconut husks or 
similar articles virhich may hold water and breed mosquitos should 
be rigorously cleared away and all holes in trees, cut bamboo- 
stumps, etc., should be filled in with plaster or mud. Leaves of 
aloes and similar plants often hold water in wet weather and 
breed mosquitos ; a small drainage-hole cut in the leaf will usually 
suffice to prevent this. The saucers beneath flower-pots and water- 
coolers, the water-dishes beneath legs of tables and meat-safes, 
and the earthen water-jars on which ferns are often grown, will 
all be found to be frequent breeding places for mosquitos, which 
will breed freelj' in the smallest collection of water. Flower-vases 
which are not properly emptied and cleaned before refilling are 
often full of “ wrigglers ” which are the early stages of mosquitos. 
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Chapter XX. 

INSFXTS AND DISEASE. 

Ring out old shapes of foul disease.” 

1' E N N A SOX —J II Mciuoriam. 

As when a swarme of gnats at eventide 
Out of the fennes of Allan doe arise, 

Their murmuring small trumpets sownden wide, 

Whiles in the air their cliist’ring army flies. 

That as a cloud doth seem to dim the skies ; 

Ne man nor beast may rest or take repast 
For their sharp w ounds and noyoiis injuries. 

Till the fierce northern wind with blustTing blast 
Doth blow them quite away, and in the ocean cast,” 

Spenser —Faery Queen. 

Twenty or more years ago a man who seriously devotijcl his time 
to the study of insects such as mosquitos would have been regarded 
almost universally as a tritier who was wasting his time with little 
benefit to himself and none at all to anyone else. At the present 
time no one with any pretensions to possession of medical or 
sanitary knowledge can afford to disregard the study of this group 
of apparently insignificant insects. The extension of their study 
in India alone may be gauged roughly by comparison of these two 
facts, that twenty years ago only four different species of mosquitos 
were known to occur in the Indian Region whereas to-day we know 
of upwards of two hundred different kinds and have at our disposal 
elaborate monographs regarding their structure, lifehistories and 
habits, whilst every year sees the issue of more comprehensive and 
detailed publications on these insects and others of a similar im¬ 
portance. It is not because of their intrinsic beauty or commercial 
value that such a cult has suddenly arisen but solely on account of 
the recognition of the fact that certain mosquitos are responsible 
for the occurrence in man of various diseases, of which malaria is 
to-day probably the most important in Intlia. As its name implies, 
malaria was for long supposed to be due directly to the inhalation 
of poisonous exudations from marshy places, but it is now certain, 
as the result of prolonged and careful experiments, that the real 
connection of marshy places and malaria is that pools and other 
collections of water serve as breeding-grounds for certain kinds of 
mosquitos which carry the malarial parasite. 

It is not too much to say that the discovery of the fact—for it is 
no longer a mere theory—of the transmission of diseases by the 
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agency of insects has thrown an entirely new light on the study of 
Tropical Medicine which bids fair to become to a very large extent 
merely one branch of Applied Entomology. The modern systems 
of treatment of Tropical Diseases tend more and more to resolve 
themselves into the control of the insects which act as transmitters 
of these diseases. In most cases {e.g., Malaria, Yellow Fever, 
Filariasis, Nagana, Surra, etc.) the problem becomes an entomo¬ 
logical one. In the first stages of the investigation of such a dis¬ 
ease, in considering; the species of insect which is likely to prove the 
transmitting agent, it is primarily the entomologist who, from his 
knowledge of the insects found under the necessary conditions, is 
likely to be best able to indicate the species to be suspected and 
investigated. Later on, when this investigation is being carried 
out, it is again the entomologist who knows where to look for such 
an insect and how to capture it and who has the best knowledge of 
methods of breeding it and what are its natural enemies and the 
conditions favourable or otherwise to its occurrence. Finally, when 
the investigations have been crowned with success and a definite 
relationship established between a particular insect and a disease, 
the control of the disease is often attained most simply by the 
control of the insect and this again falls primarily into the pro¬ 
vince of Entomology. 

To cite a specific instance, the case of Malaria may be con¬ 
sidered briefly. The term malaria is used to cover three distinct 
specific fevers, quartan, tertian and subtertian malaria, caused by 
invasion of the blood of man by three different protozoan parasites 
which are called respectively Plasmodium malaria;, PL vivax, and 
Laverania malaria;, the attack of the first two causing a compara¬ 
tively mild type of malaria, that of the last-named usually giving 
rise to a severe form of infection. These parasites, which are not 
known to occur in any other vertebrate animal, are introduced into 
the blood of man by the bite of an infected Anopheline mosquito 
and may either (l) be killed off by the blood on entry into the body 
or (2) remain dormant in the spleen and develop later on when 
opportunity is offered by any diminution of vitality on the part of 
the subject attacked, as by a chill, or (3) develop forthwith and 
give rise to an attack of malaria. In the last case, it generally 
takes about nine to twelve days for the parasites to increase suffi¬ 
ciently to be able to produce sufficient toxic (poisonous) substances 
to give rise to fever. Plasmodium malaria; (the parasite of quartan 
malaria) and P. vivax (the cause of tertian malaria) go through their 
developmental stages in the circulating blood, whilst Laverania 
malarice (the parasite causing subtertian malaria) sporulates to a 
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large extent in the internal organs. The number of days between 
attacks of “ fever ” depends, of course, upon the fact of whether the 
infection took place at one time or on successive days; in a case 
of simple infection by quartan malaria, for example, the attacks 
recur after every seventy-two hours (the period of time which the 
parasite takes to complete its life-cycle in the human body), but if 
infection occurred on two successive nights the patient develops 
fever on two successive days, because the parasites are of different 
ages and each lot takes seventy-two hours to complete its life-cycle, 
and remains free from fever on the third day of each period of 
three days. Tertian malaria, characterized in simple cases by a 
recurrence of the attack every forty-eight hours, is the commonest 
and most widely-distributed form ; the interval without feverish 
symptoms is about thirty-six hours. Subtertian malaria is usually 
very prolonged and severe; the incubation period, i.e., the interval 
between first infection and first attack of fever, is 9-10 days; the 
duration of each attack is twenty-four hours or more, the inter¬ 
val between attacks twenty-four hours or less according to the 
prolongation of the attack. Chronic malaria is usually caused 
by infection with the subtertian parasite and is accompanied by 
repeated slight attacks of fever, enlargement of the spleen and liver 
and pigmentation of the skin and mucous membranes. 

The treatment of malaria cannot be entered into here but, on 
the principle of prevention being better than cure, we may note 
briefly that the lessening of (l) the Anopheline mosquitos and (2) 
their capacity to bite man in any locality must help to reduce the 
total number of cases infected or reinfected. Draining and oiling 
of pools and the introduction of larvivorous fish into them, the 
screening of wells, the prevention of standing water near houses 
and various other methods, will all help to prevent the mosquitos 
from breeding, whilst the use of mosquito-proof hous(,>s or rooms 
and nets and the application of repellents will considerably reduce 
the chance of being bitten and infected even when malaria-carry¬ 
ing mosquitos are prevalent. The use of quinine as a preventive, 
to kill off any malarial parasites which may obtain access into the 
body in spite of other precautions, is also an obvious measure to 
take as a matter of routine when in a “ feverish locality. 

The number of deaths due to malaria every year is officially 
estimated atone million for the whole of India. I have no infor¬ 
mation regarding the annual mortality from this cause in Southern 
India but it may be placed at 100,000 on a conservative estimate. 
The mere money loss to the State may be imagined rather than 
calculated when it is remembered that, in addition to the actual 
mortality, the productive capacity of millions of the population is 
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very seriously impaired by this one disease which, it may be empha¬ 
sized, is entirely carried by insects. It is not every kind of mosquito 
that is able to carry the malarial parasites from one man to another. 
There is now a large mass of evidence on the subject and, so far as 
is known at present, only certain species of the Anopheline group 
of mosquitos are implicated in the transmission ; broadly speaking, 
they all belong to the genus Anopheles although this has been split 
up into numerous small groups (Myzoinyia, Nyssorhynchus, etc.) on 
trivial characters which would rarely be recognised as of generic 
importance in any other group of insects. The early stages of al] 
the species of Atiopheles, as in the case of other mosquitos, are 
passed in water in which the whole life-cycle is passed except in 
the adult stage. The eggs are usually deposited singly, whereas 
in ordinary mosquitos (Culicines) they are often cemented together 
to form little rafts which float on the surface of the water; the 
larv^ are often found in slowly-running streams and are generally 
recognisable by their habit of resting just below and parallel with 
the surface-film of the water, whilst on the contrary Culicine larvae 
usually hang down at a considerable angle with the water-surface. 



Fig. 78.—RestinK iittitude of Anopheline Fig. 79.—Rcstinsj attitude of 

Mo.squito. (Original.) Culicine Mosquito" (Original.) 

Both types are air-breathers and usually obtain their air-supply by 
thrusting their delicate breathing tubes through the water-film into 
the atmosphere; hence the applicability of oiling the surfaces of 
infected accumulations of water, as the oil spreads out over the 
surface as a thin film and clogs the breathing tubes of the larvre 
and so suffocates them. The adult Anopheline mosquitos are 
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recognisable as a rule by their spotted wings, long narrow abdomen, 
long palpi, and especially by their characteristic attitude when at 
rest, when the head and body are held in an approximately straight 
line, the head held down towards the resting-surface and body held 
well away at a considerable angle from the resting-surface.* The 
Culicine mosquitos, on the contrary, may usually be distinguished 
by their unspotted wings, short thick abdomen, short palpi and 
resting attitude in which the head is bent down but the abdomen 
held parallel with the resting surface, so that the head and body 
are not held in one plane. 

The following list includes most of the Anopheline mosquitos 
known to occur in Southern India, those which have been incrimi¬ 
nated as malaria-carriers under natural conditions being marked 
with a, * those capable of infecting man with Filaria baiurofti being 
marked i :— 

Anopheles gigas, ... ... Coonoor, Kodaikanal, Ceylon. 


5 ) 

J» 

!> 

)f 

») 

'I 

)) 

11 


V 

fi 


I-* 


11 

11 

11 

11 


alikeni, 'I'h. 
immaculatus, Janies 
rossi, Giles | 
listoni, Liston *... 

(ohristophersi, Tb.) 
oulicifacies, Giles * 
clegans, Th. 
culiciformis, J. & L. 
jeyporensis, James * 
barbirostris, v. d. Wulp 
sinensis, Wied * J 
(vanus, Wlk.) 
minulus, Th. 


Karwar, 

Ennur. 

T'hroughout. 

Throughout. 

.Plains. 

Karwar. 

Karwar. 

Jeyporc: 

Throughout. 

'i'hroughout 


nigerrimus, Giles). 
stephensi, Liston 
willmori, James * 
nigra?is 

(harwari, James) * 
theobaldi, Giles * 
maculipalpis, Giles '' 
[indiensis, Th.) 
jamesii, Th. 
fuliginosus, Giles * 
pulcherrima, Th. 
ludloivi, Th. 


Madras. 

Throughout. 

Karwar, Goa. 

1 eypore. 

Karwar, Travancore. 

Throughout. 

Throughout. 

Goa. 

Madras City. 


* Anopheles cuUcifacics, however, is an exception and rests like a Culicine with its 
abdomen held parallel with the resting surface. 
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Here it may be as well to point out that there is a definite rela¬ 
tionship between the malarial parasites and {a) the transmitting 
mosquito and {b) the human host and that in each of these the 
parasite passes through a distinct portion of its development. 
Briefly speaking, a malarial parasite in the human body occurs as a 
pale amoeboid organism in the red blood corpuscles, at whose 
expense it grows and which it destroys and then sporulates, or 
breaks up into many spores or little organisms (merozoites) which 
are liberated in the blood, where they may be destroyed by the 
white corpuscles (leucocytes) or may invade other red corpuscles 
and develop as before, destroying the red corpuscles and producing 
the pallid (anmmic) conrlition seen in sufferers from malaria. Besi¬ 
des the asexual merozoites, sexual forms of the parasite are produced 



after some time and may be .sucked up with the blood into the 
stomach of a mosquito which now bites the malarial patient. After 
fertilisation, the female cell penetrates the wall of the .stomach of 
thf mosquito and becomes a resting cell or cyst (oocyst) which 
grows and divides ultimately into spindle-shaped motile organisms 
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(sporozoites) which make their way into the body-cavity of the 
mosquito and thence to the salivary glands whence they maA^ be 
carried with the salivary fluid into the body of a human being bitten 
by the mosquito. The period occupied by the development of the 
parasite in the mosquito is from eight to twelve days or more, 
whence it follows that a mosquito which has become infected by 
biting a malarial patient is not itself infective and cannot transmit 
the parasite until after this interval of time, which is practically not 
before the tenth night after having ingested the parasite. But, after 
this, one infected mosquito may bite and infect more than one subject 
during the rest of its life. 

In comparison with the above method of infection may be noted 
the case of a House-fly which first settles and feeds on (jxcrementi- 
tious matter contaminated with the “ germs ” of Typhoid Fever and 
then flies into a house and crawls over food which it infects with 
the germs carried on its feet and in its alimentary canal, with the 
result that those eating the food afterwards ingest the germs and 
may develop Typhoid Fever. In this case the fly carrie.s the infec¬ 
tion only more or less casually and the parasite does not undergo 
any special cycle of development on or in the carrier nor is the 
parasite entirely dependent on the fly as a means of access into 
the human body, as it may also be carried by eating or drinking 
food which has been contaminated directly. 

It is convenient to differentiate between these two classes, that 
is, cases in which the parasite causing the disease in man or animals 
is intimately adapted to the insect-carrier in which it undergoes 
part of its life-cycle, and cases in which the parasite is merely 
carried more or less mechanically by the insect-carrier from one 
host to another. In the former case the insect-carrier is a true or 
adapted carrier, in the latter case it is a more or less casual porter. 
It will readily be understood how easily a blood-living parasite may 
be carried directly from one host to another by transfer on the 
mouthparts of a blood-sucking insect which is disturbed from one 
host and at once proceeds to bite another of the saine kind of 
animal. The term “Miastor” (Greek miastor, a carrier of pollu¬ 
tion) has been proposed by Alcock as a term applicable to insects 
which by mainly mechanical means spread abroad any kind of hardy 
pathogenic “ gcrm.s,” under which term wc may include not only 
bacteria but organisms such as eggs of intestinal worms. 

Besides the carriage of pathogenic irarasites to man and beast 
many insects and similar animals may cause direct annoyance or 
damage by their bites, stings, poisonous hairs or spines or similar 
means, or by direct invasion of the tissues of the body. The 
irritation caused by the bites of blood-sucking insects, such as 
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mosquitos, fleas and bed-bugs, is perhaps hardly to be classed as a 
disease, but it is often a serious source of annoyance, and abrasion of 
the skin due to scratching or rubbing such bites may give entrance 
to germs and thus set up blood-poisoning. The irritation caused 
by such bites varies considerably in individuals and as regards the 
bites of different classes of insects. In the case of mosquito-bites 
the resultant irritation is usually most pronounced in the case of 
new-comers into the tropics, a partial tolerance being acquired as a 
rule after a more or less brief period of residence, but the immunity 
acquired against the bites in one locality is not always effectual in 
another. Some people appear to be naturally or partially immune 
from the irritant effects of bites, while others never become so. 
The irritation is caused by a liquid injected, before the mosquito 
actually commences to suck blood, not from the salivary glands as 
would be expected, but from the oesophageal diverticula which 
Schaudinn has shown to contain bubbles of Carbon Dioxide and 
bacteria or moulds. Besides the irritation caused by single bites of 
insects and their individual attacks on man and animals it is often 
necessary to consider the serious effects wrought by the combined 
effects of these attacks. Such a combined effect is called “ mass 
infection ” and its results, by mere loss of blood and irritation, may 
cause very serious effects on the health of the host even in the 
absence of infection by pathogenic organisms. 

It is impossible within the limits of a single chapter to attempt 
any adequate description of the organisms which are the true 
causes of many diseases or of the insects which carry them to man 
and animals, but a short account of a few of the more important of 
such insects will be found further on (see pages 346—367, 486-487, 
521—524). But before discussing the diseases, it may be as well to 
give here a short account of some of the non-hexapod carriers. 

Ticks are distinguished from Hexapods by possessing four pairs 
of legs in the adult state, although the newly-hatched immature 
tick has only three pairs of legs but subsequently develops the 
fourth (posterior) pair. Ticks belong to the group Acarina, which 
also includes Mites and these latter are probably important as 
disease-carriers also, although at present they have been little 
studied and very little is known about them—indeed, practically 
nothing in India. 

The true Ticks form the superfamily Ixodoidea, subdivided into 
the families Argasidae and Ixodidae. The feeding-habits, which 
are very important from a control view-point, are very varied in the 
different groups; in some the tick remains attached to the host, 
whilst in others it merely gorges itself with blood and then drops 
off and hides until it again requires to feed. In difl'erent groups of 
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Ticks the following distinct cycles of habits may occur:- - («) all 
stages drop off the host to moult and the female also drops off to 
lay her eggs, (b) the larvae do not drop off but remain attached and 
moult on the host, the nymph dropping off and also the females for 
oviposition, (c) both larvae and nymphs remain attached to the 
host throughout all their stages, only dropping off as replete 
females. A knowledge of the actual life-cycle of the particular 
species concerned is of the first importance in devising measures 
for the control of that species. Some ticks can live for years 
without a meal. 

The Blister Beetles (Meloidfe or Cantharidm) neither suck blood 
nor actually invade the tissues, but in many places various species 
are strongly attracted by lights at night and fly into houses. The 
liquid exuded from the joints of the legs can raise large and 
painful blisters if it touches the tender human skin—a fact which 
is well known to most residents in Southern India. 

Lice of various kinds infest most domestic and wild animals. 
Human lice are treated more fully further on but it may be useful 
to give here a list of the lice found most commonly in Southern 
India ; they are 

On pig, Hcematopiiins stiis, L., van (uhcntidus, Neumann. 

„ goat, „ stcuopsis, Burm. 

„ calf, „ vituli, L. 

,, buffalo, „ tubcrciilatus, Giebel. 

,, monkey, Pediciniis ciirygastcr, Gerv. 

Besides these, Hannatupinus spinidosiLs, Burm., is found on rats (Mus 
decumamis, M. alexandrinus and M. sylvaticus) and acts as the trans¬ 
mitter of Trypanosoma Icwisi from rat to rat, whilst H. siephensi, 
Christ. andNewst.,is found on the Indian Jumping Rat or Gerbille 
{Tatera indica) and probably transmits a hremogregarine {Hamogre- 
!>arina gcrbilU) commonly found in the blood of this animal. All 
lice must be looked on with suspicion as possible or probable 
vectors of disease from one animal host to another. 

The animals which actually invade the tissues belong as a rule 
to two groups, the mites and flies, the diseases which they cause 
being known respectively under the general terms of Acariases (f.c., 
Diseases due to Acari, or mites) and Myiases (Diseases due to flies, 
Greek myia, a fly). Of the true mites occurring in India very little 
is known, but a few^ attack man and domestic animals ; sulphur 
ointment provides the best treatment as a rule. Scabies or itch is 
caused by a tiny mite, Sarcoptes scabici, which burrows in the skin ; 
very similar forms occur on the horse in which they sometimes 
cause a form of mange due to the rubbing off of the hair by the 
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animal owing to the irritation caused. “Coolie itch,” a disease 
commonly found in the feet of Indian coolies, is caused by 
RhizoglypJms parasiticus, whilst Demodcx foiliculonim, a peculiar 
elongate eight-legged mite, is found commonly in the sebaceous 
glands of the human face; this latter species, however, is of doubtful 
importance as a pathogenic agent. Pediculoicks veiitricosus occurs 
as a rule in cereals in India but sometimes (c.,g'., when infested straw 
is used to stuff mattresses, etc.) it attacks man and causes severe 
urticaria; much the same may be said of Tyroglyphiis longior var. 
castelhinii, which normally occurs in large numbers in copra and 
produces “ copra itch ” by invasion of the skin of those handling 
this substance. 

Acariases usually cause more or less temporary annoyance but 
an attack of myiasis may produce very severe and even fatal results. 
The attack of the fly may be more or less casual, eggs being depo¬ 
sited on the raw surfaces of wounds or sores, or even taken into the 
intestine with food, or the fly may normally exist by feeding on 
living animal tissues during its immature stages. To the former 
category belong cases such as those of the “cheese hopper,” the 
larva of a fly (Piophil a casei) vfhose immature stages maybe in¬ 
gested with food and cause intestinal myiasis, and various “ blue¬ 
bottle ” and other flies which sometimes cause external myiasis in 
man by infesting ulcers and especially syphilitic erosions of the 
nose. Rhinal myiasis, or the invasion of the nasal cavities, etc., by 
the larvm of muscid flies, is indeed probably the most common 
form of myiasis affecting man in India, Many of the brilliantly- 
coloured green “ blue-bottle ” flies (Pycnosoma, Lucilia, etc.) seen 
commonly on excrement are attracted by any purulent discharge 
from the mucous membrane of the nasal cavity and readily depo¬ 
sit eggs (or even living larv£e)on such membrane whilst the subject 
is asleep in the daytime when the flies are active. Sarcophaga rufi- 
collis has also been recorded as causing human myiasis in India. 
The larvae bore into the soft parts and even into the bone and may 
cause very grave injury or death. Such flies may, and commonly 
do, deposit eggs or larvm in neglected sores or wounds in cattle- 
Such wounds should therefore always be kept dressed with tar or 
grease to repel the flies. There are, however, some flies which 
Imlongtothesecond category noted above and of these the rominon- 
est in Southern India is probalaly Qlstrns ovis, whose larva lives in 
the frontal sinus of the .sheep, and these animals may often be seen 
huddled together or holding their noses in the dust in an endeavour 
to avoid the attack of a fly which is trying to oviposit in their 
nostrils. The Jigger or Chigoe (Dermatophilus pKnetransj, a flea 
which usually affects the feet in man, burrowing into tfle skin 
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especially under the toe-nails) and in bad cases causing extensive 
sores or even permanent crippling, was probably originally a native 
of South America, whence it was carried to West Africa and thence 
to East Africa, and was brought to India in 1899 but has appa¬ 
rently not spread beyond Bombay ; however, it is ciuite likely to be 
brought in at any time by returned Indian emigrants and to get a 
footing in sandy places. 

Returning now to the diseases caused directly in man by 
pathogenic organisms carried by insects we have already seen how 
malaria is carried by Anopheline moscjuitos and may now proceed 
to notice briefly some of the other diseases known to be insect- 
borne :— 

Relapsing Fever is caused by Spirosehaiidiinna earteri, Manson, 
but it is possible that several distinct forms of disease may be con¬ 
fused under the one term. The Head-louse (Pedieulus capitis) is 
probably one carrier, but bed-bugs and mosquitos are not wholly 
free from suspicion. 

Indian Kala Azar, causerl by Leishmania donovani, is endemic 
in Madras and is perhaps carried by bed-bugs, possibly by 
Conorhiniis rubrofasciatiis. 

Pappataci Fever, Three days' Fever, or Sandfly Fever \‘a an acute 
fever, lasting three tlays, whose actual cause is unknown but the 
infection is carried by sandflies {Phlchotomus spp), the blood of 
the patient being infective up to the end of the second day of the 
fever. 

Dengue, an acute fever whose cause is also unknown, is occa¬ 
sionally epidemic and is supposed to be carried by Culex fatigans. 

Yellow Fever is not as yet known in India but it is important to 
note that its carrier (Stegomyia fasciata) occurs commonly in India 
and that the infection can be carried by the eggs of an infected 
mosciuito. 

Plague, caused by Bacillus pestis, is a disease of rats from which 
it spreads to man by the agency of fleas which desert the dead 
rats and bite man incidentally carrying the infection. In 1896 it 
spread from China to Bombay,whence it has extended almost all over 
India. It is commonly spread by Xenopsylla clieopis, because this is 
die commonest flea fountl on rats, but may also be carried by other 
liras, such as Ccratopliylhis faseiatiis and Pnlex irrilans (the Human 
flea); it has also been transmitted experimentally from man to rat by 
5 1)1- Indian berl-bug {Clinoeoris hemiplerns). Plague has unfortu¬ 
nately made itself too well known in Madras, the Fort Si. George 
nn.:e/'/( of 20th May 1913 giving the number of Plague seizures in 
■ladran onlv from .August 1898 to l/th M-.iy [913 as 126,63.1 whilst 
the deaths m this period totalled 98,398. 
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Enteric Fever is a term generally used to include Typhoid Fever 
and two Paratyphoid Fevers. It is commonly carried by House-flies 
and sometimes also by Drosophila, a small fly which is equally 
at home on excrement and on ripe fruit. Enteric fever may of 
course be carried by milk, water, ice, fish, etc,, which easily become 
contaminated directly, but the agency of flies in carrying germs 
on their feet or in their intestines, from infected excrement on to 
food (especially milk) is usually much under-rated. In this connec¬ 
tion it is noteworthy that Europeans are most liable to enteric in 
the dry season when the infection is carried on to food by dust and 
flies, and Natives in the monsoon owing to the pollution of water- 
supplies by surface drainage. 

Filariasis, in its commonest form of Elephantiasis, is caused 
by a minute Nemathelminth worm, Filaria bancrofti, which is carried 
by various mosquitos {e.g., Culex fatigans, Mansonia uniformis, and 
the Anophelines marked * in the list on page l8l), and which 
when in numbers blocks the lymphatic vessels of the body. 

Leprosy is perhaps insect-borne although the exact means of 
transmission is as yet unknown. 

Yaws or Frambcesia tropica, caused by Treponema pertcmie, is 
very common in Ceylon but apparently rarer in India. It is probably 
carried by flies sucking the open sores of patients and carrying the 
infective organisms to ordinary ulcers or sores which are thereby 
infected. 

Epidemic Dropsy has occurred in Southern India as an epi¬ 
demic, especially in 77 when there was a great famine. The 
exact cause is unknown but it is suspected to be an organism 
spread by bed-bugs. 

Cholerais usually carried by water, milk, fruit, etc., which may 
be contaminated directly by flies which have previously visited the 
discharges of cholera patients. 

Dysenteries, caused by various organisms, are also due to 
infection of the intestinal tract with drinking-water, milk, green 
vegetables, etc., which have been contaminated either directly 
or by means of flies or similar insects. 

Guinea-Worm is the infection of man with Dracunculus medi- 
nensis, a Nemathelminth worm which passes the first portion of 
its life-cycle in the body of Cyclops, a minute crustacean which 
is commonly called a “ water-flea.” If an infected Cyclops is 
swallowed with drinking-water it is killed in the stomach but 
the contained worm is liberated and makes its way into the 
tissues of its new host. The individuals of Cyclops mostly live 
near the bottoms of wells and pools and are therefore most 
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likely to be clipped up during the dry season when the water-level 
is low. 

Oriental Sore, otherwise called “ Delhi boil ” and known under 
various other local names, is a disease found in North-western 
India, not South of Cambay nor East of Delhi. According to 
Patton’s investigations, it is not communicable by species of Musca 
or by blood-sucking flies,but is apparently carried only by immature 
bed-bugs and by them only when the temperature is below 25° C. 
It is thus only carried in the cold weather, developing two or three 
months later on. Cases of this disease seen in Madras are usually 
the result of infection further north but the disease has occasionally 
been introduced and spread in the colder climates of Hill Stations in 
Southern India {e.g., Bangalore). Tropical Ulcer is also carried 
similarly by insects and perhaps by leeches. 

Conjunctivitis of the eye, usually caused by a Bacillus, is un¬ 
doubtedly spread to a large extent by means of Eye-flies fSiphonella 
J'linicola). 

The diseases of domestic animals carried by means of insects 
are on the whole very similar to those found in man and caused by 
pathogenic organisms which are carried by similar kinds of insects, 
but usually both organism and carrier are specifically distinct and 
peculiar to each particular host. 

Trypanosomiases, or diseases caused by infection by minute 
Protozoa called Trypanosomes, have acquirerl notoriety by includ¬ 
ing the two African diseases, Sleeping Sickness and Nagana 
or Tsetse-fly disease, the former of which attacks man in West 
Africa, Uganda and Rhodesia, whilst the latter is fatal to the horse, 
ass and dog. In some parts of India and Burma “ Surra,” a disease 
caused by 'Frypanosoma evansi, attacks horses, mules, camels and 
cattle, and is carried by Tabanus and probably other biting flies; 
later researches, however, seem to show that this Trypanosome may 
be spread by hrematophagous muscid flies which are unable to 
puncture the skin of an animal by themselves but which suck up the 
blood exuding from the bite inflicted by flies such as Philcematotnyia. 
1 rypanosoma theileri is only known to occur in cattle but is ajiparently 
non-pathogenic ; it occurs in South Africa, Transcaucasia and India 
and is spread by the bite of the cattle fly (Hippobosca). Rats in India 
and Ceylon are commonly attacked by Trypanosoma lewisi, another 
non-pathogenic organism, which is probably carried from one host 
to another by the rat-louse and rat-flea. In Madras the striped palm 
squirrel (Funambulus palniarum, L.) harbours 7 rypanosoma indica, 
which is apparently very closely related to T. lewisi oi the rat. The 
bandicoot rat (Nesokia bandicotti) is the host of Trypanosoma bandicotti, 
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which is pathogenic to guinea-pigs, but apparently little known, 
whilst T. vespertilionis is found in various bats. Even reptiles are 
not exempt from attack by these parasites, for Tryp. vittata is found 
in the pond tortoise (Eniyda vittata), being carried from host to host 
by a leech, and the common pond snake (Tropidonotus piscator) is 
attacked by Tryp. primeti. At least two trypanosomes also are 
known to occur in common wall-lizards or Geckos. The import¬ 
ance of the parasites of this group warrants all necessary precau¬ 
tions for keeping diseases such as Sleeping Sickness and Nagana 
out of India, although the particular biting flies (Glossiiia spp.), 
which carry these diseases in Africa, are not known to occur in 
India. By no means an uncommon disease of dogs in the tropics is 
malignant jaundice, caused by a minute protozoal organism [AuAxm 
or Piroplasma ranis) which is carried by the common Dog-Tick 
(Rhipicephalus sanguineus). Another similar parasite which has 
earned a certain notoriety in Madras by its effects on jackal-hounds 
is Piroplasma gibsoni, which causes intense ancemia and enlarge¬ 
ment of the spleen and liver. Slacknessof the hound in cover and 
inability to keep her usual place in the field when the pack is run¬ 
ning are the first symptoms noticeable to the huntsman and these 
are soon followed by rapid loss of condition. This parasite is 
common in the blood of the jackal and is transmitted by ticks. It 
is also possible that rabies may occasionally be spread amongst 
dogs by the agency of biting flies but this is probably an 
unimportant method of dispersal. 

The various forms of Anthrax are sometimes spread amongst 
cattle, and occasionally carried to man, by the agency of biting 
flies and it seems obvious, especially in a country such as India, 
where the agriculture and hence the very livelihood of the whole 
people depends on cattle, that every effort should be made to inves¬ 
tigate the subject of the transmission of disease amongst cattle 
by biting flies and other blood-sucking insects. Yet very little 
appears to be on record either as regards the diseases or the insects 
by which they are or may be transmitted. There are few if any 
countries in the world in which the subject of Veterinary Entomo¬ 
logy and Protozoology would better repay research than in India, 
but hitherto investigators have confined their attention almost 
wholly to the subject of human diseases and there is a vast field 
for exploration as regards the diseases of domesticated animals in 
the tropics. 

It may be useful to give a summary of the principal diseases 
of man and animals which are known to be carried by insects 
in India. This list is exclusive of diseases (Scabies, Myiases, 
etc.), caused directly by insects. 
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It will be readily seen by merely casual inspection of the fore¬ 
going list that many of the most serious diseases are carried by 
insects, of which house-flies, mosquitos and bed-bugs are probably 
the most noxious to man. It is not within the scope of this book to 
enter into the treatment of the various insect-borne diseases but, on 
the principle that “ prevention is better than cure,” the following 
recommendations may be added :— 

(i) Avoid the bites of all blood-sucking insects as far as 
possible. Mosquito- and fly-proof rooms should be as necessary 
adjuncts of an Indian bungalow as verandahs, but are rarely seen. 
The use of mosquito-boots in the evening and invariable use of 
mosquito-nets at night will, however, largely help to reduce risk of 
infection. It is unfortunately often the case that the new arrival in 
the tropics is looked down on with scorn simply because he is 
naturally at first intolerant of the many insect-plagues of every day 
life and that many dispense with mosquito-nets and such safeguards 
from an ignorance which passes for bravado. When travelling it 
may sometimes be impossible to sleep under a net and in such 
circumstances a supply of some repellent, such as mosquito-oil, 
should always be carried and used. 

(ii) A little systematic attention to the sanitary conditions of 
the bungalow, outbuildings and compound will usually bring about 
a vast reduction in disease-carrying insects. A Sunday morning 
round of inspection will often reveal a hitherto unsuspected accu¬ 
mulation of old tins and other receptacles for water lying about the 
compound, flower-pots, water-cans, hollow trees, cut bamboo-stumps, 
etc., all merrily breeding mosquitos, whilst the hordes of flies invad¬ 
ing the bungalow and kitchen may be traced to the manure thrown 
down outside the stable and perhaps also to a pile of kitchen-refuse. 
A very little regular attention to such details will work wonders. 
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(iii) Avoid eating any uncooked vegetables and make sure that 
all milk and drinking-water is invariably boiled as a matter of 
routine and thereafter kept protected from flies. 

(iv) Ordinarily cleanly persons do not suffer from attack by 
bed-bugs, lice, etc., as a rule, but it is not always possible to avoid such 
when travelling. When in camp and after returning from camp 
therefore, it is not a bad plan to have all bedding spread out for a 
few hours in the blazing sun on a bare patch of ground. 

It is simply not worth while to risk infection by insect-borne 
diseases when a very little care and common-sense will go a long 
way to avoid such risk- 
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Chapter XXI. 

BENEFICIAL INSECTS. 

“ The first step towards vamjui.shing an enemy is to ascertain correctly its habits; 
the next to be so certain of his appearance as not to mistake one party for another ; and 
a third and no less important object is to be well acquainted with our allies and friends.”. 

CttRTis —Farm Insects. 

After bitter experience of the ravages of insect-pests amongst 
his crops the cultivator is apt to come to the conclusion that his 
only safety lies in the prompt destruction of every form of insect- 
life wherever met with. But indiscriminate slaughter of this sort 
will do almost as much harm as good for it will result in the des¬ 
truction not only of pests but of the innumerable insects of all kinds 
which help to keep the pests in some control. For, as already 
pointed out (chapters VIIEX), the possible rate of increase of any 
insect, in the absence of enemies, is so enormous that in the short 
space of a few months its numbers would be so vast as to devour 
every scrap of its foodplant in any given district. 

The insect enemies of crop pests, which keep these latter 
within bounds, may be called the farmer’s friends, and indeed 
they are more than this—they are indispensable allies. Insects 
of this class are generally divided into predators and parasites, 
predators being animals which are predaceous on others, i.e., which 
devour other animals which they capture, whilst parasites have 
already been defined as organisms which live at the expense and 
to the detriment of other organisms. The distinction between 
these two groups is not always very sharply defined but in practice 
it is convenient to keep the two classes distinct. Perhaps the 
difference may be brought out more clearly by the introduction of 
a time factor, in which case we may say that predators devour 
their prey forthwith whilst parasites devour it slowly and gradually 
and may not always kill it. A beetle or bug which catches a 
caterpillar and feeds on it forthwith is a predator; a fly which 
lays its eggs in the caterpillar, in and on which the fly’s grubs 
feed at leisure, is a parasite. Parasites may be considered under 
various headings (hyperparasites, superparasites, etc.), as already 
indicated in chapter VIII. 

Predaceous insects occur in almost all groups, many insects 
feeding entirely on others and some which feed normally on dead 
animal or vegetable matter occasionally devouring living prey ; 
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cockroaches, for example, have often been observed to catch and 
cat winged termites when these swarm out of the nest. Earwigs 
also are generally rather mixed feeders of the scavenger type but 
are often found to be predators and are sometimes important 
checks on the breeding of flies in rubbish-heaps. Ants again as a 
whole are decidedly mixed feeders, usually eating dead vegetable 
matter and subsisting largely on the sugary “ honey-dew ” excreted 
by various sucking insects (Aphids, Membracids, Coccids, etc.), but 
observation of a string of ants {e.g., (Ecophylla sniaragdinn, the Red 
Tree-ant) returning to the nest will reveal abundant spoil brought 
in by foragers in the shape of small flies, beetles and caterpillars. 



Fig. si.—D ragonflies; It) .Eshniiie and (2) Agrionine. (After Ltfroy.) 


The Odonata, or Dragonflies, are exclusively insectviorous, 
hawking small insects on the wing, and also leading an entirely 
predaceous aquatic existence in their early stages. It is often very 
difflcult to make out exactly what dragonflies are catching even 
when their numbers and actions leave no doubt that they are 
actually capturing small insects, and as a rule these latter probably 
consist of minute midges, winged ants, etc. In cases where winged 
ants and termites have been flying in numbers out of a nest, I have 
often seen a swarm of dragonflies hawking backwards and 
forwards overhead and capturing them, and it is interesting to note 
that on such occasions the dragonflies usually only bite off the 
bodies of their victims which continue to fly along apparently 
(luite happily. 

The Mantidce are familiar to all students of insect life in India. 
Some are comparatively small whilst others are giants of the 
insect tribe, but all are coloured procryptically in order to secure 
concealment at once from their enemies and their prey. One of 
the most curious and striking of South Indian Mantids is Gongyhis, 
whose portrait appears on the cover of this book in its natural 
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attitude when at rest amongst foliage, head downwards and with 
its long sharp-spined front legs doubled together in readiness 
to strike at its prey, which are usually butterflies. The head, 
being separated from the body by an attenuated thorax which 
resembles an elongated neck, seems to be something apart and 
does not resemble an insect at all; in some specimens the inner 
surfaces of the raptorial legs are coloured bright pink in life and 
the head then resembles a papilionaceous flower which may 
allure butterflies to approach within striking distance. The 
deceptive appearance is often accentuated by the adoption of a 
gentle sideways swaying motion of the whole insect, which not 
only gives an impression of a flower swaying in a gentle breeze 
but at the same time brings into action yet another device in the 
reflection of light from the lower surfaces of the prothoracic lobes 
which flash out like spots of sunshine finding their way through 
the foliage. Finally, the insect occurs in two different shades, 
green and brown, resembling living or dead leaves respectively, 
and exhibits strong sexual dimorphism, the male having pectinated 
antennae and well-developed wings whilst in the female the 
antenna are simple and the wings abbreviated. It may be added 
that males are relatively scarce because the female sometimes eats 
the male prior to pairing and invariably does so afterwards. 

Raptorial legs, especially suited for the capture and retention 
of prey by the development of an armature of spines, as seen 
typically in the Mantids, are found in many widely different 
groups of insects, such as the Manticlae, the Mantispidae and the 
Reduviid®, and the parallel development of such similar structures 
is an excellent example of convergence in evolution which may be 
commended to the student. The possession of a long slender 
rostrum, as seen in the plant-feeding bugs, may be compared with 
the short, stout beak found in predaceous groups, but the posses¬ 
sion of raptorial legs is often a surer mark of distinction ; in the 
Pentatomidse, for example, the rostrum is always long and slender, 
whether the bug is a plant-feeder or a predator, but in cases of 
doubt as to feeding habits a good guess can usually be made after 
examination of the fore-tibia, which is always provided with spines 
in predaceous species {e.g., Andrallus, see figure 356). 

Many Wasps are predaceous on other insects and the various 
species which search out and destroy caterpillars are highly 
beneficial. Some wasps, such as the social species of Polistes 
which commonly build small open hanging nests in bushes and 
buildings, either eat the caterpillars themselves or feed them to 
their larv®, but many of the solitary cell-building wasps collect 
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and store up caterpillars as food for their young. Of this latter 
class the large long-waisted species of Eumenes are common visi¬ 
tors to almost every bungalow, building neat mud-cells, provided 
with a regular neck and lip like a water-jar, in which caterpillars 
are stored, the egg deposited, and the cell sealed and left. It is 
remarkable with what regularity and consistency the wasp hunts 
for and succeeds in capturing caterpillars of the same species and 
size, and it seems probable in some cases that all the caterpillars 
brought and stored are members of one brood which have been 
systematically huntetl down and destroyed; so that the good 
accomplished by these wasps is far greater than is generally 



Fig. 82 .—Eumenes conica, a 


common Cell-building Wasp- 
(Original.) 

realized. The caterpillars are stung before they are placed in the 
cell and as a result they remain practically helpless, alive but 
incapable of co-ordinated motion. A great deal has been written 
regarding the “ wonderful instinct which always impels the wasp 
to deliver its sting in one and the same and most effective portion of 
the nervous system of the caterpillar,” but this is largely an effort 
of the imagination, and every gradation can be found in stung 
larvae between complete paralysis and ineffective and transient 
results; sometimes, indeed, the caterpillar may even ))upate and 
emerge as a moth. The wasp’s egg is suspended from the top of 
the cell by a slender filament, so that it is less exposed to danger 
by any convulsive movements of the stored caterpillars ; on hatching 
it devours these, still living, until they are all eaten, when it 
pupates in the cell and ultimately emerges. The number of cater¬ 
pillars stored depends upon their size; in the case of moderate¬ 
sized ones (c.g., Pliisia) about seven are stored in each cell as a rule 
and one wasp may build and store eight or ten cells in one cluster 
and probably builds and stores several clusters. So it will be seen 
that every single one of these wasps may be calculated as a poten¬ 
tial destroyer of at least one hundred caterpillars, and such wasps 
should, therefore, be protected and encouraged as much as possible. 
Wasps are peaceable creatures if they are left undisturbed and 
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even the social species, the smaller ones at any rate, are usually 
quite unobjectionable inmates of a bungalow. 


Amongst the flies, the Asilidas or Robber-flies are entirely 
predaceous, being provided with a stout horny beak which can 



stoutly-built beak ; the outline figure on the right shows the 
natural size. (Original.) 

inflict a nasty poisoned wound in the case of the larger species. 
These flies are all extremely rapid flyers and capture their prey 
on the wing. Of the various other groups of predaceous Diptera 
the Syrphidte are of the greatest practical importance, although 
these are only predaceous in the larval stage at which period of 
life they live entirely upon Aphids ; the flies themselves, many of 
which superficially resemble bees and wasps, frequent flowers and 
leaves and may often be seen hovering motionless in the air, 
whence they are sometimes called “ Hover-flies.” The eggs are 
laid on plants infested by Aphids, which the larvae seize and 
devour, sometimes, as in the case of the Ragi Root Aphid, even 
following their prey below-ground. 

The Chrysopidre, or Lace-wing Flies, have habits somewhat 
similar to the Syrphidre, their eggs also being laid on plants and 
their larvte feeding on Aphids. The eggs are very characterisitic, 
being laid in groups, each egg deposited at the tip of a long slender 
stalk ; it is possible that this arrangement preserves the remaining 
eggs from the cannibal propensities of the first-hatched larv$. 

The Myrmeleonids, or Ant-lions, are not commonly noticed as 
adults, in which state they look like weak-winged dragonflies, as 
their flight is apparently nocturnal, but they are sometimes attracted 
to light at night. The larval pits, however, are familiar objects in 
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all dry sandy or dusty places as little circular funnel-shaped depres- 
sion.s in the gi'ound, at the bottom of which lurks the larva ready 
to seize and devour any small insect which may tumble into the 
pit or be brought down into it by the volleys of sand flicked 
upwards by the concealed larva. 



I'k;. S.S,— r,:ir\a cases of Hiihlciiniui scitulit massed on stem of Babnl (Acacia 
arahica) at Coinib.itore. (.^nthor'.s original iilioto.) 

Amongst the Lepidoptera, which seem to form so typically a 
\ egetarian group, a few species are predaceous in their larval stages. 
Of these the commonest in Madras is probably Eublemma scituki 
(see figure 242) whose curious larva, enclosed in a tough shell-like 
case, feeds on scale insects and is commonly found on babul 
(Acacia arahica) ; frec[uently masses of these cases are seen on the 
trunks of trees, the larvre apparently reacting to a thigmotropic 
impulse at the time of pupation. Several other species of Eublemma 
tire known to be predaceous on scale-insects, whilst others of this 
same genus are plant-feeders. In districts where lac is grown these 
hirvee may do very serious damage by devouring the lac-insects. 

The Coleoptera, or Beetles, contain numerous groups of pre¬ 
dators. The Cicindelidse, or Tiger Beetles, are predaceous both as 
larvae, which tunnel in the ground and as adults which swiftly run 
tind fly in setirch of prey. One species (Cicindela sexpunctata) is 
known to attack the Rice-bug (Leptocorisa) in Northern India and 
hence is a most useful ally of the farmer, but in Madras this species 
appears to be scarce or absent, being known only from the 
Northern districts and from Mysore. Many of the water-beetles 
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{Dytiscidae, Gyrinidae, etc.) are entirely predaceous, as indeed are 
most of the Bugs which live in the water or run along its surface. 

The Coccinellidce, or Lady-bird Beetles, are familiar and 
extremely beneficial insects, feeding on scale-insects. Aphids and 
various other pests both in their larval and adult stages. They are 
generally of very characteristic shape and colour {see plate V) 
and every cultivator should make himself familiar with their 
appearance. The adults have, as a rule, red wing-cases spotted 
with black but the markings are variable and may be wholly red 
or black, occasionally yellow or dark blue. A very large black- 
spotted red species is found in the Hills attacking the large Aphid 
found on pear-trees, and at least one lady-bird (see figure 133) 
is known to be an enemy of Green Scale-bugs. The mite so 
common on cholam is attacked by a minute species (Scymnus sp.) 
which does not apparently touch the mites themselves but devotes 
all its attention to devouring their eggs. 



Fig. 86.—Parasite of Diatrcea sp. The small figure .shows the natural 
size. (Original.) 

Parasites undoubtedly play a much more important part than 
predators in the reduction of the numbers of any species of insect, 
and this is largely because parasites as a rule only lay their eggs 
so that their larvee can feed on their victims, and they are there¬ 
fore able to destroy a large number of these latter. It must here be 
emphasized again that it is by no means every parasite that is 
beneficial. Probably every species of insect, without exception, is 
parasitized by one or more other insects and it is obvious therefore 
that some parasites must be injurious by their destruction of 
beneficial insects. Even when an injurious insect is attacked it 
may be parasitized by two or more different parasites, only one of 
which is likely to survive, and it frequently happens that this 
survivor is destructive to a really beneficial parasite and its survival 
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I'lG. (S7.---Parasite of Aprocerenur nertcria. The .small shows the 

natural si^e. (Original.) 

is therefore advantageous to the injurious pest. On the whole, 
however, the activities of parasites are decidedly beneficial. 

Parasites are found amongst the members of most of the larger 
Orders of Insects but the parasitic Hyrnenoptera and Diptera are 
the most important. Amongst the Hyrnenoptera, several very exten¬ 
sive tamilies (Ichneumonidas, Chalcididas, Proctotrypidae, etc.*) 
are entirely parasitic as are also the Tachinidae and Bombylidae 
amongst the Diptera. Animal parasites (Hippoboscida;, Nycteri- 
biada;, etc.) are not included here. 



Fig. 88.—An Ichneumon Fly, Xaiithopinipla pedator. The sinaller outline 
figure shows the natural size. ((.Iriginal.) 


* It must again be pointed out that it is impossible to give more Ihait a very small 
selection of facts in a book of this character. In the present chapter the consideration 
of whole families and groups must nece.ssarily be omitted. 
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The Ichneumoniche, or Ichneumon Flies, are large to moderate¬ 
sized slender, waspish Hynienoptera, their females armed with an 
exserted ovipositor which may be several times the length of the 
whole body, especially in the case of species which are parasitic 
on larvae living in dead wood, into which the ovipositor may be 
thrust to a great depth in order to oviposit in the concealed larvae. 
The members of this group are often parasitic on lepidopterous 
larvae, which are hunted down and eggs deposited in, or occasion¬ 
ally on, them by means of the ovipositor. The eggs presently 
hatch into small white grubs which feed inside the stung larva 
eating the fat and non-vital portions until they are full-grown, by 
which time the larva has generally ceased feeding and pupated, 
when the grubs consume the remainder and then themselves pupate 
in the pupal shell of their host, afterwards biting their way out and 
emerging as adult flies to continue their beneficial labours of 
destroying caterpillars. 



Fig. 89.—A Chalcid Fly, Eretinocerus sp., parasitic on the Castor 
Alenrodid ; Coimbatore, May 1913. The natural size is shown 
by the small figure within the Circle. (Original). 

The Chalcidid® or Chalcid Flies are small to minute Hymen- 
optera, often brilliantly shining or metallic in colour, which 
parasitize insects of almost all Orders, many being themselves 
hyperparasites on Ichneumonids or other Chalcids. As an example 
of this group we figure an undescribed species, apparently belong¬ 
ing to the genus Eretmocerus, which parasitizes the Castor Aleurodid. 
Many insects of this family, it may be noted, are highly important 
as checks on Scale-insects and some have been imported from one 
country to another expressly to check the attacks of Scale-insects, 
in which success has been attained in several cases. 

The Proctotrypidae, or Proctotrypid Flies, are the only other 
family of parasitic Hynienoptera that can be noticed here. They 
are all minute insects, sometimes wingless and are mostly important 
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as being egg-parasites, that is to say, they hunt out and oviposit 
in batches of eggs laid by the insects which serve as their hosts. 
A few insects of this group, which has not been studied at all in 
India as yet, are known to be aquatic and to use their wings for 
propelling themselves along under water. The unnamed and 
undescribed species which we figure is parasitic on the eggs of 
Tettigoniella spectra, a small white Jassid bug which is sometimes 
very abundant in paddy-fields and which lays its eggs on paddy- 
leaves which often become submerged in the water, ami in this 
case the parasite walks under-water in search of them. Egg- 
parasites of this kind may be encourged, when egg-masses of pests 
are found, by placing these eggs in an open vessel surrounded with 
oil-and-water, so that any flies which emerge may be able to fiy 
away whilst any caterpillars which hatch out will be unable to 
escape. 





Fig. 90.—Proctotrypid Parasite of TettigonieUa spectra. The smaller 
figure shows the natural size. (Original.) 

The Tachinidae, or Tachinid Flies, in general appearance much 
resemble rather hairy house-flies or flesh-flies and are parasitic- 
on caterpillars, grasshoppers, etc., on which the eggs are laid as a 
rule, the white maggots feeding inside their victim in much the 
same way as ichneumonid grubs, but generally killing it off just 
as it is full-grown, then emerging and changing on its collapsed 
remains into characteristic small brown puparia, from which the 
adult flies presently issue forth. 

The Bombylidse, which are usually hairy, bee-like two-winged 
flies, extremely swift on the wing and often hovering stationary in 
one place during flight, are parasitic on various insects, chiefly 
Hymenoptera, and several species of these flies, which parasitize 
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the solitary wasps, are commonly seen in bungalows. A few 
species, however, are known to parasitize grasshoppers, their larvae 
feeding on the egg-masses, and are therefore beneficial. We have 
bred an undetermined species from the egg-masses of the Deccan 
Grasshopper (Colcmania sphenarioides). 

Amongst other parasites of grasshoppers must be reckoned the 
Blister Beetles, vi^hose larvae feed on and destroy the egg-masses 
of grasshoppers, and these beetles are therefore highly beneficial 
in their early stages, whatever damage they may do as adult 
insects. 

Besides doing good as predators and parasites, insects may be 
beneficial indirectly in other directions, as in checking the growth 
of weeds, breaking up of dead wood and acting as scavengers of 
dead animal matter. As regards the checking of weeds, there are 
few if any plants which are not subject to attack by insects of 
some or many kinds and weeds are no exception to this rule. Birt, 
whilst insects may do a little good by checking the growth of 
weeds, this is hardly a factor to be relied on by the agriculturist 
to supersede the necessity of weeding, and on the other hand many 
insect pests breed freely on weeds and thereafter invade the 
adjacent crops and damage them. In forest regions especially, 
where there is always a quantity of dead wood present, this has a 
regular and characteristic fauna of its own which feeds upon it 
and rapidly reduces the dead wood to a state in which it can again 
form part of the soil, and in such cases the action of these insects 
is undoubtedly beneficial under natural conditions. Dead animal 
matter has also a special fauna of its own, various insects feeding 
on it and laying their eggs on it so that it is rapidly consumed. 
The Dung Beetles of numerous kinds are common and well-known 
examples, the beetles separating small pieces of dung which they 
form into a ball and roll along the ground to a suitable spot, where 
it is buried and either eaten by the beetle itself or an egg laid on 
it and the ball left for the food of the future larva. In the case of 
some of the larger species, such as Heliocopris bucephalus (sev 
figure I2l), the ball may be very large and solid, as much as six 
inches in diameter, and may be buried at a depth of several feet. 
The dispersal and reduction of dead animal matter by insects in 
this way is obviously beneficial by enstiring its more rapid 
blending with the soil. 
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Chapter XXII. 

USEFUL INSECTS. 

“'Uie study of cnlomology is one of the most fascinating of pursuits. Ii lakes its 
votaries into the treasure-houses of Nature and explains some of the wonderful series of 
links which form the great chain of creation, ft lays open before us anoth'tr world, of 
which we have been hitherto unconscious, and shows us that the tiniest insect so 
small perhaps that the unaided eye can scarcely see i(, ha.s its work lo do in the world 
and does it." Wood. 

Under the heading of Useful Insects we may consider the 
comparatively small number of species which are applied directly 
to supply the requirements of man. either as food or drugs, or as 
ornaments, or on account of the products which they yield. 

Silk is the best-known and most valuable of such products and 
forms the staple industry of many whole districts in India and other 
countries, amongst which we may mention especially Japan, China, 
Italy and France. Most caterpillars, and various other insects, and 
of course spiders, spin silk, and we have already seen that the 
cocoon-making instinct is widely found amongst insects, the basis 
of all such cocoons being silk, but it is only in two families of moths 
that these cocoons are suitable for practical use on account of the 
strength, quality and quantity of silk fibre contained in them. 
These two families, the Saturniadae (or Attacidae) and Bombycidae. 
comprise a number of species of wild silk-moths which occur more 
or less commonly in Indian jungles and which are constantly being- 
exploited unsuccessfully by promoters of wiUl-cat schemes for their 
commercial utilisation, but the only three species which are of 
actual value in Southern India are the Mulberry, Eri and Tasar 
Silkworms. In all cases it is of course only the cocoon, or silken 
case spun by the larva for the protection of the insect during its 
resting pupal stage, that is of any value. 

The Mulberry Silkworm (Bombyx mori) is only cultivated on any 
scale in Southern India in Mysore and in the Kollegal taluq of the 
Coimbatore district, this latter area being geographically, if not 
politically, part of Mysore. As its name implies, this silkworm is 
fed on the leaves of mulberry, which is generally grown from cut¬ 
tings as a field crop, the bushes being plucked of leaves and 
regularly cut back when they grow too high. The caterpillars are 
reared in open basket-work trays made of split bamboo and when 
full-fed are placed to spin their cocoons in duuidrukhis or split- 
bamboo frames containing a spiral maze in. which the caterpillars 
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wander about and select a suitable corner for spinning up. As the 
silk is spun in one single reelable thread, which is broken by the 
emergence of the moth, those cocoons which are intended for silk 
must be stifled (i.e., the enclosed insect must be killed) to prevent 
their being spoilt in this way. Stifling is done by exposure to the 
hot rays of the sun or by artificial heat. The cocoons which are 
intended for silk are placed in water which is nearly boiling, one 
end of the silk thread teased out and thrown on to a compound 
thread from four or five other cocoons and the whole reeled on to a 



1'k;. 91.—The Mulberry Silkworm (Ho/afey.v mori.) 1, Larva; 2, J, Cocoon.s ; 
4, Male Moth ; .S, Female Moth. (After Indian Musetiin Notes.) 


spool, other cocoons being attached as one comes to an end. 
Those cocoons which are intended to be kept for rearing purposes 
are retained and the moths allowed to emerge, pair and oviposit in 
title course. As the silkworms are very subject to numerous diseases 
which are transmitted hereditarily, each female moth is confined 
over a sheet of paper under a tin funnel whilst laying her eggs; 
when oviposition is concluded, the body-juices of the parent are 
examined microscopically to see whether disease is present and, if 
so, that batch of eggs is destroyed. Scrupulous cleanliness in the 
rearing-trays and proper disinfection of these trays and the chand- 
rakhis are essential for success in rearing these, as in all other, 
insects. 

The Eri Silkworm (Attaais ricini) feeds on the leaves of castor 
and is normally an inhabitant of Assam and Bengal but has been 
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I'lG. ‘)2.—The Eri Silkworm ! Aitacus ricinii. 1, Liu'va or Worm ; 2, 
Cocoon ; .3, Cocoon cut open to show the structuix; and enclosed 
Pupa ; 4. I'cmale Moth. (Original.) 


introduced all over India in a domesticated condition. This insect 
requires a warm, damp climate and cannot therefore be expected to 
ilo well in the plains of Southern India except on th(; West Coast. 
In a wild state most of the cocoons are of a dark red-brown colour 
but, by constant inbreeding of specimens producing only white 
cocoons, the brown ones are eliminated in the domesticated races. 
These cocoons are not reelable and must be spun and there is 
consequently no necessity to kill the insect to obtain its silk. Not 
only, therefore, can all the cocoons reared be converted into thread, 
but all the moths can be allowed to emerge and be used for breed¬ 
ing, so that large broods can be built up rapidly without wasting- 
cocoons for seeii. The silk is spun by hand and woven like cotton, 
the cloth being extremely durable and improving after a little use, 
becoming more lustrous and soft and also stretching a little. If 
mill-spun, very fine and even thread can be made and excellent 
fine cloth prepared from this. Either hand-spun or mill-spun 
thread, or cloth made from these, can be dyed to any colour required. 
Further particulars regarding this silk will be found in Pusa 
Bulletin No. 29, “ Directions for the Cultivation of Eri Silk.” 
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The Tasar Silkworm (Anthercea papliia) is chiefly found in the 
North of the Presidency, the caterpillars occurring wild or semi- 
domesticated in jungle tracts on various trees of which the more 
common and important are Shorea rohusta (Sal), Zizyphus jujuba 
(Ber), Terminalia tomentosa and T. arjuna. The cocoons are collec¬ 
ted in the jungle, being the produce of wild caterpillars, or from 
particular trees on which eggs have been placed by rearers. The 
caterpillars cannot be reared in confinement on a commercial scale, 
nor will the moths pair readily, and the bred female moths are 



I’iG. yj. --'rhe Tasar Silkworm, 1, Larva; 2, Cocoon ; I, Teniak; Motli. 
(1 aiid 2 after Lefioy.) 
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therefore paired with wild males which are attracted to them, the 
femrdes being usually tied to a twig. Owing to the facts that there 
is thus no real control over pairing, so that it is impossible to be 
certain of retaining any particular quality of silk, and that the 
caterpillars feed in the open exposed to the attacks of innumer¬ 
able enemies, tasar silk is not an industry which is capable of 
much development in face of the competition of well-organized 
sericultural industries in other countries. The cocoon is reelable 
and the moth must therefore be killed and not allowed to emerge 
as the thread is spoilt and unreelable after the moth has (-closed. 



Fig. 94 .—Where Apia dorsata builds its comb. The Kadiar Rocks in the 
Shcvaroy Hilts. The bees build below the o\-erhansing- rock shown hero and 
the honey-gatherers are lowered over the precipice by ropes. (Author’s 
original photo.) 

Bees are found throughout Southern India in a wild state and 
produce a considerable quantity of honey and wax, the right of 
collecting these in the jungle being usually leased oul by the 
Forest Department to jungle tribes, many of whom make a regular 
business of raiding bees’ nests at particular times of the year. 
There are three kinds of true honey-bees, all of which occur 
commonly both in the plains and in the hills. They are 

(1) the large Rock Bee (Apis dorsata, see figure 117)1 

(2) the Indian Bee (Apis indica, see figure Il8), and 

(3) the Little Bee (Apis florea, see figure I19). 

Of these Apis dorsata usually occurs in colonies composed of 
several or many nests each of which builds a large single comb 
M 
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suspended from a cliff or from the horizontal branch of a tall 
jungle tree. Frequently the same tree or clump of trees or cliffs 
are used by these bees year after year and in most districts there 
seems to be a semi-annual migration of the colonies from the Hills 
to the Plains during the rainy months and vice versa. When 
disturbed these bees are apt to be irritable and very vicious, 
sometimes attacking all who approach their colonies and making 
roads impassable for traffic. They are not therefore adapted for 
domestication. The honey and wax are collected in a very crude 
manner by men of jungle tribes who climb the “ bee-trees ” or are 
lowered over cliffs to the nests, protected by a blanket and a torch 
with which they burn the bees off the comb and cut this away 
bodily. Enormous numbers of these bees are destroyed annually 
in this way in certain districts. 

The Indian Bee (Apis indica) is similar to, but smaller than, the 
European honey-bee (Apis niellijica) and, like the latter, builds 
several parallel combs. This bee varies very considerably in 
colour according to locality, specimens in the Plains being pale 
and those from the Hills dark. It builds its nest as a rule in 
hollow trees, more rarely on bushes in shady places, the nests being 
found singly and not gregariously as in Apis dorsata. They are 
commonly robbed when found, the entrance being chopped open 
as a rule and the combs cut out without any special precautions, 
although this bee can sting smartly. can be, and often 

is, kept in a more or less domesticated state in hives, in which, 
however, it rarely remains more than a few months, thereafter 
swarming off to found a new nest, and this vagrant disposition is 
one difficulty in keeping these bees, as new colonies have to be 
obtained frequently or at least the old ones recaught and rehived. 
The honey of this bee is good but not plentiful, probably only 
about six pounds being obtainable from each hive annually, so that 
it is hardly a profitable kind to keep on a commercial scale for 
honey-production, though very valuable in gardens and orchards 
as a pollinator. 

The Little Bee (Apis florea) is especially a dweller in the Plains, 
hanging its small single comb in bushes and shady places. The 
honey is excellent but small in quantity. The nests are commonly 
robbed when found, the comb being squeezed in the hand and the 
honey eaten forthwith, the skins of low caste natives being appa¬ 
rently impervious to the sting of this bee. Owing to the small 
size both of individual bees and of colonies this species is not 
adapted to domestication. 

Besides producing honey and wax, bees are extremely useful 
to man indirectly by pollinating plants and this is an aspect of 
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their activities which must not be overlooked, especially in districts 
where large areas of crops are required to be fertilized by these 
insects for the attainment of successful crops later on. In places 
such as coffee estates and all fruit gardens it will probably be 
found profitable to keep bees, not so much for the production of 
honey as for the successful pollination of crops; or at least to 
protect the bees where these occur in a v?ild state. 

The only native Indian bee which offers any chance of domesti¬ 
cation is Apis indica which, as already noted, can be hived with 



Fig, 95.—Uiagrammatic sketch of a Bar-fi'.ame Beehive, showing construction. 

(Original.) 

some success. Proper wooden hives should be used, with moveable 
wooden frames of standard size and provided with wax foundation 
to save the bees as much as possible from the necessity of making 
wax. For it must be remembered that the production of wax is a 
great strain on the activities of bees and that it takes about fifteen 
pounds weight of honey to repair the wear and tear caused by the 
production of every pound weight of wax. If, therefore, bees are kept 
for honey, this should always be extracted in a proper machine '■ 


* For description of a simple honey-extrac(;or see Jownal of India iot 

October 1911 . 

14-A 
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and the empty combs returned to the bees to clean and refill. It is 
a most wasteful procedure to remove the wax with the honey. 

Lac, which is the resinous excretion of a Scale-insect, is an 
important industry in some parts of India, but is little grown in 
Madras where the climatic and other conditions appear unsuitable 
for its successful cultivation. It is used in India principally by 
jewellers for filling gold ornaments, bangles and bracelets, and 
for making toys and ornamental ware, and outside of India in the 
manufacture of gramophone records, varnishes, furniture polishes 
and sealing wax. A full account of the cultivation and preparation 
of lac is given in Pusa Bulletin No. 28, “The Cultivation of Lac in 
the Plains of India,” to which the reader may be referred for fuller 
information. 

Analogous to lac is the white waxy substance produced by 
another Scale-insect, Cerococais ceriferus, found commonly in 
Madras. It has been tried for making candles, but without much 
success. It is also said to be eaten. 

A few insects are of direct use to man as a source of food and 
of these we may mention especially Termites of various kinds, 
particularly the winged forms of some of the mound-builders. Not 
content with the capture of these insects at their normal time of 
emergence from the nest, in many parts of Madras members of 
certain castes anticipate their flight and build a small domed hut 
of twigs and branches over the nest, the top of which is sliced off, 
and a chatty of water is sunk in this or a hole dug and filled with 
water. A lighted lamp is now placed in the hut and the emergence 
hastened by blowing into the nest a mixture of certain powdered 
roots and seeds, whereupon the termites fly out and fall into the 
water whence they are collected and sold in the bazaars for food 
amongst the lower castes. 

Locusts are well-known articles of food in most of the various 
countries which they ravage. I am not aware that they are regular¬ 
ly eaten in Madras but this is probably the case as we read in Kirby 
and Spence’s “Introduction to Entomology” that when a “cloud 
of locusts . . . visited the Mahratta country, the common people 

salted and ate them.” There is probably little reason except 
prejudice why many insects should not be eaten and, if this seems 
repugnant to any readers, they may be reminded that the majority, 
even the most fastidious, have probably devoured with relish many 
small insects such as cheese-hoppers, which are merely the maggots 
of a fly, and that Cochineal, a colouring matter derived from a 
small Plant-bug, is extensively used for colouring fancy sweets. 

Besides their use as food, many insects are utilized as drugs of 
various kinds, Probably the best known in this connection are the 
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Blister-beetles, many of the Indian species of which are .sufificiently 
plentiful to repay collection and which contain a considerable 
percentage of Cantharidin. For veterinary purposes especially 
these beetles will probably prove worth collecting and using. The 
supposedly stimulating properties of ciueen Termites are well known 
and need not be more than alluded to; when found by coolies 
during digging, etc., they are usually swallowed alive forthwith. 

Finally, insects must be added to the replete armoury of attrac¬ 
tions by which the fair sex endeavours to render itself still fairer 
and more attractive. The brilliantly-metallic wing-cases of many 
Buprestid beetles in particular are often used for the ornamentation 
of fans and brooches and the embroidery of cloths and dresses, 
whilst glow-worms are sometimes enclosed in gauze and used as 
hair-ornaments. 
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Chapter XXIII. 

SOME OTHER ANIMALS. 

“The art of seeing, so useful, so universal, and yet so uncommon, is one of the most 
valuable a man can possess.” KiRBY and SPENCE. 

Innumerable animals other than insects, from elephants to minute 
organisms invisible to the naked eye, must be included amongst 
the farmer’s friends and foes. Some destroy crops and hence are 
injurious, some feed on crop-pests and so are themselves beneficial, 
whilst others do neither harm nor good to man or his possessions 
and are therefore of neutral value. 

Elephants occur in most uncultivated tracts both in the Plains 
near and in the Hills, though commoner in the latter. In districts 
where they occur they frequently invade cultivated areas and do an 
immense amount of damage to crops merely by reason of their size 
and numbers, a single full-grown elephant consuming between 6oo 
and 700 lb. of green fodder daily. In the Hills cardamoms seem to 
be especially attractive, whilst a young tea nursery often seems in 
the elephantine mind to have been prepared expressly as a most 
desirable spot to wallow in, to the total destruction of the planters’ 
hopes of young plants. Elephants usually avoid enclosed areaS) 
apparently in fear of traps, and, as they are quite unable to jump, 
a comparatively narrow (7 feet) ditch forms an impassable barrier. 

The Gaur commonly miscalled “ Bison,” occurs in 

most of the Hill tracts and occasionally does some damage in 
estates, whilst the Wild Buffalo (Bos biibalus) occurs in the Plains to 
the north of the Godavari and often does great damage to crops, a 
herd or solitary bull sometimes taking possession of a paddy-field 
and driving away the true owners. The Nilgai (Boselaphus trago- 
camelus) is also common in scrubby localities in the Plains as far 
south as Mysore and often does much damage to crops. Various 
species of deer also occur commonly and may at times invade 
cropped areas. Shooting the trespassers, where damage is done, is 
probably the only practical control-measure. 

No animal does more damage to crops than the Wild Pig (Siis 
cristatus) which occurs commonly both in the Plains and Hills. Pigs 
often breed twice in the year, producing four to six young in each 
litter, so that their prolific rate of increase enables them to compete 
with most forms of destruction. Under these circumstances the 
best thing is to protect the crops by fencing, where these are suffi¬ 
ciently valuable to repay such protection. A suitable permanent 
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fencing is described by Clouston in the Agricultural Journal of India 
for April 1913. 

On the other hand the curious Pangolin, or Scaly Ant-Eater 
(Manis crassicaudata), found sparingly throughout the Plains though 
rarely seen, is beneficial as feeding entirely on insects, principally 
on termites whose mounds it tears open with its powerful claws and 
then thrusts in its long tongue. 

Squirrels of many species occur in Southern India, the commonest 
being the common Striped Squirrel (Fnnanilmlus palmarnm), whose 
diurnal habits and partiality for the neighbourhood of human 
dwellings renders it one of the most familiar of all Indian animals. 
The food of most squirrels consists of buds, fruit, seeds and insects, 
and they are usually of neutral or slightly beneficial value to the 
agriculturist. Occasionally, however, squirrels may attack fruit, 
such as mangoes, and do considerable damage. In such cases they 
are difficult to check unless they can be shot, as their powers of 
climbing make it difficult to isolate the trees. In the case of valu¬ 
able fruit, bagging or netting may be tried. 



Fig. 96. —The Indian Gerbille {Tatera indica). (.kfter Blanfcird.) 

Rats and mice of numerous kinds are sometimes amongst the 
most serious pests with which the agriculturist has to contend. In 
the Anamalai and Travancore Hills, and perhaps in the Nilgiris, 
the Malabar Spiny Mouse (Platacanthomys lasiurus) is said by Blan- 
ford to damage pepper, breadfruit, and jakfruit. The Indian 
Gerbille (Tatera indica) is common almost everywhere, burrowing in 
bunds and in the ground, and only venturing out by night. It is a 
gentle-mannered and pretty little animal, reddish-brown above and 
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pure-white below. Normally it probably does some good, because 
its favourite food is the roots of hariali grass {Cynodon dactylon) 
which is a most pestilential weed as a rule, but it also does consider¬ 
able damage by feeding on seeds and grain. Under certain 
conditions, whether of favourable weather or absence of enemies or 
both is not exactly known, this little rat increases enormously in 
numbers and it is probable that this is often the species concerned 
when complaints are made of damage to standing crops by rats. 
In 1878-79 this Gerbille was so plentiful in the Deccan as to ravage 
the grain-crops over an area of several thousand miles. 

The Common Indian Rat (Epimys ntfcscens, or Mus rattiis of the 
“Fauna of India” volume) is common everywhere, burrowing in the 
ground and climbing well. It is common in houses, living especially 
in roofs where these are made of suitable materials and is practically 
omnivorous but feeds chiefly on grain and fruits. It often does 
considerable damage in coconut topes, destroying the young unripe 
nuts, and nesting in the crowns of the palms. The Brown Rat 
(Epimys norvegiats or Mus decumannsj is a typically human parasite 
which has been carried by shipping all over the World and which is 
now commonly found in all large towns. It lives in burrows in and 
under houses, in field-bunds, etc., and sometimes does damage to 
grain-crops although it is essentially a scavenger. The Indian 
House-Mouse (Mus manei) is a household pest as a rule, but is occa¬ 
sionally found doing damage near human habitations ; in the fields 
it is replaced by the Southern Field-Mouse (Mus booduga). The 
Soft-furred Field-Rat (MUlardia mcltada) lives entirely in cultivated 
fields, in burrows or simply in cracks in the soil, and sometimes 
increases “ so as to become a perfect plague and to destroy the 
crops” (Elliot). The Bandicoot (Bandicota malabarica, or Nesokia 
bandicota (part) of the “ Fauna ” volume) is common in many parts 
of Southern India, both in towns and in cultivated tracts, being 
very destructive to grain and also eating fruits and said to kill 
chickens. It is of very large size for a rat, the head and body 
(without tail) measuring 12—15 inches long, blackish-brbwn above, 
grey beneath ; it grunts like a pig, whence its name, which is 
derived from the Telugu “ Pandi-koku ” (pig-rat) of tank-diggers. 
The nearly allied Southern Mole-Rat (Gunomys kok) has similar 
habits, throwing up large piles of earth at the entrances of its 
burrows, which are often in the bunds of paddy-lands, and storing 
up grain. 

The abovementioned are the commoner and more important of 
the rats and mice found in Southern India and they are enumerated 
here in order to emphasize the fact that very various and different 
species may do damage, a point which is usually overlooked by 
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I'lG. 97.—Coconut Palin.s riiiged with tin bands to prc.vcnt rats from climbing 
up. (Author’s original photo.) 

large scale and control methods are consequently limited to exclu¬ 
sion, fumigation and poisons. In the case of trees such as coconut 
palms it is sometimes possible to exclude the rats from access by 
nailing downwardly-sloping bands of tin around the trunk, care 
being taken that access is not possible by way of contiguous or 
adjacent trees, bushes or buildings. In the case of burrowing 
species it is sometimes practicable to fumigate the rats by gaseous 
poisons and in such cases it is as well to go over the ground pre¬ 
viously and mark and stop loosely with earth all burrows that can 
be found, those which are subsequently reopened being presumably 


correspondents and others who report damage by “ rats ” and 
ask for remedies. The habits of the various species are often 
different and must be taken into account in devising or carrying 
out any measures for control. It is, for example, little use to attack 
a rat, which is burrowing in field-bunds, in order to try and check 
damage which is actually being done by a different species which 
is living and nesting in the tops of palm-trees. In selecting a 
suitable bait for laying down poison or for use in traps, due regard 
must be paid to the habits and economy of the particular species 
concerned. In any case the control of damage to crops by rats is 
by no means easy. Traps are usually out of the question on a 
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occupied. In careful hands Carbon Bisulphide is an excellent 
fumigant but care must be taken to observe the precautions noted 
in Chapter XVIII ; a small quantity is poured into the entrance of 
the burrow, allowed to evaporate for a second or two and then 
exploded with a lighted rag on the end of a long pole and a spade¬ 
ful of earth immediately placed over the hole; the explosion, 
which drives the gas into the burrow, is very violent and care must 
be taken to stand well clear of the burrow and to place the 
bottle of Carbon B.isulphide well out of range before applying a 
light. If a machine, such as one of the “ Ant Exterminators ” 
(see pages I2I —123), is available the burrows may be fumigated 
with Sulphur or Sulphur and Arsenic and this is especially useful 
because the heavy fumes call attention to exit-holes which would 
otherwise be overlooked; if a regular machine is not at hand a 
temporary makeshift can be manufactured at small cost from a 
blacksmith’s bellows, an earthenware chatty and a few lengths of 
bamboo, the bellows being arranged to blow fumes of a fire 
kindled in the chatty through a bamboo or metal pipe into the 
burrow. Powdered Sulphur freshly made into a paste with Kerosine 
and wrapped in a piece of paper may also be used, being lighted 
and pushed with a stick into the burrow which is then closed with 
earth and left. The indiscriminate use of poisons in cultivated 
areas may lead to unexpected results and poisoned baits should 
therefore be placed only in situations where other animals are not 
likely to reach them ; a piece of earthenware drain-pipe or similar 
covering may be suggested for use in fields. A bait of crushed 
maize poisoned with Zinc Phosphate has been found successful 
against Field-Rats in some places. Strychnine also gives good 
results sometimes, but must of course be used with caution ; it is 
generally given in plantains or sugarcane, the bait being split 
open, a little strychnine powdered on, and the fruit closed and laid 
down as required. Several pathogenic organisms, fatal to rats but 
innocuous to other animals, form the basis of various special culti¬ 
vations (Danysz Rat Virus, Ratin, Trope Ratin, etc.) which are 
extensively used in Europe; but these cultures are not readily 
obtainable in India and seem to deteriorate in the Tropics, so that 
at present they are hardly within the sphere of practical politics. 
Most rats, especially semi-domesticated species, it may be noted, 
are extremely suspicious of baits and traps if these retain any trace 
of the smell of the human fingers used to prepare them; before 
setting or placing baits or traps, therefore, care should be taken to 
rub a little Aniseed Oil over the hands. 

Porcupines are far commoner in most districts than is usually 
imagined as they are rarely seen owing to their nocturnal habits. 
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remaining concealed during the daytime in their burrows, which 
are generally made amongst rocks where these are available. 
They feed on vegetable matter, chiefly on roots, and often do great 
damage to garden crops and to young trees. The latter might be 
protected to some extent by giving a good thick coat of whitewash 
mixed with an insoluble arsenical such as Lead Arsenate. Other¬ 
wise the treatment for porcupines is much the same as that given for 
rats. It may, however, be noted that these animals are often inclin¬ 
ed to he gregarious and occupy more or less permanent burrows. 

Hares are generally common in dry cultivated areas and some¬ 
times do a little damage to crops ; hut they are unimportant to the 
agriculturist as a rule. 

Flying Foxes (Pteropus gignntcus), large fruit-eating Bats, are 
very common in some districts, feeding normally on wild figs but 
attacking all fruit and often doing serious damage in (Orchards. 
They also drink toddy on occasion and are sometimes found com¬ 
pletely “ drunk and incapable ” under the trees the next morning. 
They generally rest in the daytime in particular trees to which they 
resort year after year, sallying out every evening at dusk and 
ranging over a circle of fifteen or twenty miles’ radius. It is 
remarkable how a tree in fruit is discovered immediately the fruit 
begins to ripen, attracting the bats from miles around. It is 
difficult to protect fruit-trees or crops from the ravages of these 
animals but the following note by Mr. John Still, extracted from 
Spolia Zeylanica” (Vol. VI, p. 54), seems to offer a hint as to a 
method which might be adopted in districts where these bats do 
damage;— 

“In the North-Western Province, near Ganewatta Station, I 
noticed in a paddy-field a most ingenious method of capturing 
flying foxes. Great strings of cane are bung across the narrow 
fields, and from them depend at intervals of 3 or 4 feet long 
streamers made by tying together several of the whip-like thorny 
shoots of the common jungle cane. These whips are so thin as to 
be almost invisible in the dusk, and their thorns are sufficiently 
tenacious to hold captive any unfortunate flying fox who gets into 
heir grip.” 

The Southern Short-nosed Fruit-bat [Cynopterus sphinx; margi- 
natus of the “ Fauna ” volume) is also common, roosting by day 
solitarily or in small parties on leaves of plantains and palms. 
It flies swiftly in the evening, feeding entirely on fruit and 
being often extremely destructive to plantains, mangoes and 
guavas. One which I had in confinement for some time ate a 
whole plantain nightly but under natural conditions probably 
several fruits would have been partially eaten and spoilt. 
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Most bats are of course well known to be insectivorous and may 
therefore be considered as beneficial, destroying vast quantities 
of insects, especially noctuid moths. A few species, however, are 
carnivorous, at least sometimes, and amongst such we may note 
especially the Indian Vampire (Lyroderma lyra) which catches and 
devours small birds, other bats, and frogs, as well as insects. 

Various Shrews, often confused with field-rats but distinguishable 
by their long pointed snout and small eyes, occur commonljr and 
frequently enter houses at night in search of insects which form 
their main food. They are useful little animals which deserve 
encouragement. 



Fig. 98.—Sugarcane gnawed by Jackals. (From an original photo.) 

Bears live mostly on fruits and insects, especially on termites 
whose mounds are clawed open and the inmates sucked up. The 
only species found in Southern India is the Sloth-Bear 
ursinus), which sometimes does damage to crops, such as cereals 
and pulses and especially sugarcane. Toddy-pots also are some¬ 
times robbed of their contents by this animal, which also plunders 
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bees-nests when found. On the whole, however, bears are of small 
importance to the agriculturist. 

The Jackal (C'n«/5 indicus; aureus of authors) is commonly and 
widely distributed in all districts, usually occurring in small parties. 
They are essentially scavengers, feeding on carrion and offal of all 
sorts, but they are not averse to killing and eating any small 
animals which they can catch. Chickens are sometimes taken and 
I have seen a jackal catch a pair of drongos which were squabbling 
on the ground, striking them down with alternate blows of its 
fore-paws. Sweet cereals, such as maize and especially sugarcane, 
are often attacked and considerable damage may be done by these 
animals in cane-fields. In the Wynaad, it is said by Jerdon that 
jackals devour considerable quantities of ripe coffee-berries, the 
seeds passing through, well pulped, and being collected by coolies, 
as it is asserted that seeds so found make the best coffee, a 
circumstance due, as explained by Sterndale, to the fact that the 
jackals select the best fruit. Besides damaging crops the jackal 
acts as a permanent reservoir of the virus of rabies, so that he 
cannot be considered either a respectable or desirable member of 
society. 

The use of carefully-stretched wire-mesh fencing, as advocated 
by Clouston (seep. 215) is said to keep jackals out of areas so 
protected to some extent. Direct control-methods are difficult, 
unless burrows can be located ; but in the Plains of Southern India 
the jackal often lies up in bushes in the daytime. Poisons are 
often difficult to apply ; if Strychnine is used, an excessive quantity 
should not be given, as such often induces vomiting and defeats 
its object. 

Mangos iniDigo, the common Indian Mongoose, together with 
several other species, is found throughout Southern India, frecprently 
in the vicinity of houses. All the species feed rather indifferently 
on any small animals or birds that they are able to catch, whilst 
their partiality for snakes is well known. Though useful in this 
respect around houses they often do great damage to fowls or other 
domesticated birds if they can obtain access to these. As they 
prey on numerous insectivorous reptiles and birds it is doubtful 
whether these animals are really so beneficial as is commonly 
supposed and perhaps their value may be assessed as neutral. 

The Indian Palm-civet (Paradoxurus nigcr} is commonly called 
the “ toddy cat ” in many districts on account of its fondness for 
the contents of toddy-pots, and is often caught by the toddy-drawers 
asleep in the daytime in palm-trees. Its normal food consists of 
small animals of all sorts and fruit, so that it is sometimes 
destructive to poultry and gardens. 



222 


SOME SOUTH INDIAN INSECTS, ETC. [CHAP. XXIII. 


Various small jungle cats, the leopard and tiger need not 
be more than mentioned here. All are often very destructive to 
domestic animals of various kinds and the ordinary methods of 
shikar are the only ones applicable to their control. 

Monkeys of various species are also sufficiently familiar and in 
many districts do considerable damage to crops and gardens, being 
looked on as sacred and not to be interfered with, although the 
cultivators, averse to killing the monkeys themselves, sometimes 
find their pilfering such a loss that they will beg foreigners to do 
this for them. 

Of all vertebrate animals, however. Birds are the most important 
from an agricultural point of view and it is probable that, if birds 
were wholly absent in Southern India, it would prove impossible 
to grow crops on account of the damage by insect pests. It is not 
generally realized what an enormous number of insects are 
destroyed in the course of a year by every individual of an 
insectivorous species of bird, such as a Mynah, which hunts 
systematically for its food during almost every moment of daylight. 
On the other hand some birds are distinctly injurious to crops, 
feeding entirely on fruit or grain, and others, which are beneficial 
by feeding on insects during part of the year, turn their attention 
to crops when these are ripe. Not even all the purely insectivorous 
birds are necessarily useful, as their food may consist of useful or 
beneficial insects. So that every different kind of bird must be 
judged on its merits from the point of view of whether it is useful 
or noxious to the agriculturist, our opinions of the value of each 
species being based solely on actual records of its food and 
feeding-habits. A bird that eats injurious insects is itself beneficial 
and vice versa, and a bird which does good most of the year is not 
necessarily to be condemned as injurious because it occasionally 
does some harm. An occasional lapse from virtue need not be 
construed as a permanent divergence from the straight and narrow 
way ; the good and the harm have to be balanced tcgether and a 
general average struck. So far as agriculture is concerned there 
are practically only two classes to be considered, birds that feed 
on insects and those which eat grain, and the beneficial birds in 
the first class far outweigh in numbers and importance the injurious 
birds in the second class. 

Practically nothing is on record of the actual food of birds in 
Southern India ; what scanty field-notes exist have been collected 
by Mr. Mason in his memoir on the “ Food of Birds in India ” 
(Agri. Dept., Entom. Series, Vol. IB), but the original work in this 
relates solely to one small district in Bihar and the number of 
observations is too small to be satisfactory. Feeding-habits may 
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also vary to some extent in different districts in accordance with 
the relative abundance of particular kinds of food ; at Coimbatore, 
for example, the Common Mynah is much more of a grasshopper- 
hunter than in Bihar, because the country is more open and there 
are few fig-trees to provide the fruit on which this bird feeds largely 
in Bihar. 

Amongst the commoner and most beneficial birds we may in¬ 
clude the Drongo, Blue Jay, Hoopoe, Babblers, Orioles, Mynahs, 

Tree Pie, Grey Tit, Wagtails,Wood¬ 
peckers, Nightjars, Crow-pheasant, 
Spotted Owlet and most owls, Com¬ 
mon Pariah Kite, Cattle Egret, 
and perhaps Crows. Amongst the 
injurious birds we may mention 
especially Parroquets, Barbets, Bee- 
eaters, and the House-sparrow. 

The Drongo or King-crow 
(Dicnu'us ater) occurs commonly 
throughout Madras and is exclu¬ 
sively insectivorous, the larger 
proportion of the insects eaten 
being of specious injurious to crops. 
It is fond of resting on any con¬ 
venient perch from which it can 
swoop down on its prey and perches 
may therefore be placed in open 
fields to encourage and attract this 
bird. 

The Blue Jay or Indian Roller (Coradas indica) is commonly 
di.stributed throughout the Plains, preferring localities which are 
thickly wooded. It feeds mostly on insects, which are largely 
grasshoppers anrl caterpillars, occasionally on larger animals such 
as mice or frogs. This is a most useful bird which deserves every 
possible protection, especially in the vicinity of towns and canton¬ 
ments where it is too often shot on account of its gaudy plumage. 

The Hoopoe (Upiipa indica) occurs throughout Madras but is not 
very common as a rule. It feeds almost exclusively on insects, ot 
which the greater part are destructive species. The Hoopoe is 
therefore extremely beneficial from an agricultural viewpoint and 
deserves protection throughout the year, but especially during the 
nesting-season, when the young are fed almost entirely on insect 
larva;. This bird is particularly useful because its long beak en¬ 
ables it to destroy numbers of insects at some distance underground 
where they are out of reach of other enemies. 



Fig. 99.—The King-crow 
(Dicnints ater). (Original.) 
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Babblers of several species occur in Southern India, the White- 
head Babbler (Crateropus griseusj being indeed confined to an area 
south of a line drawn from Ellore through Secunderabad to Belgaum. 
The Jungle Babbler fC. canorns), commonly called “ Seven Sisters,” 
is common throughout Southern India. The food of these birds 
consists for the most part of insects and these latter are all of 
species which are more or less injurious. A few frogs may be 
eaten occasionally, but on the whole these birds are distinctly 
beneficial. They rarely venture far into the open country, such as 
cultivated fields, but usually remain under the shelter of bushes or 
trees, where they hunt about amongst dead leaves and undoubtedly 
do a great deal of good in thinning off noxious insects which 
would otherwise spread into cultivated areas. 

Orioles, of which the Indian Oriole (Oriolus kundoo) and the 
Black-headed Oriole (O. melanocephalus) are the commonest, feed 
partly on insects and partly on fruit, but the vegetable food seems 
to consist almost wholly of the fruits of wild figs. These birds are 
not known to damage orchard fruits, and must be considered as 
distinctly beneficial to agriculture. They therefore deserve en¬ 
couragement and protection, the more especially because their 
brilliant plumage has already attracted the undesirable attentions 
of the feather trade. 



Fig. 100.—The Common Mynah (Acridothercs tristin). (Original.) 

Mynahs of several kinds occur in Southern India and the 
Common Mynah (Acridothercs tristis) may be selected as typical of 
the group. It is common throughout Madras and feeds mostly on 
insects, of which grasshoppers form a large proportion. These 
birds may often be seen following cattle and catching insects 
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disturbed from the grass as the cattle move. Occasionally the 
Mynah may eat a little oats, maize, cholamor paddy grain, but any 
damage done is insignificant in comparison with the good it does by 
destroying insects. At Nilambur this bird is reported by the Forest 
Department as constituting an important check on the caterpillars 
of Hyblcea and Pyraiista which defoliate the Teak plantations. 

The Tree Pie (Dendrocitta mfa) is common in some districts and 
occasionally does some harm by eating eggs and young birds, 
lizards, etc., but the “general average” of its diet shows that the 
Tree Pie is distinctly beneficial by destroying noxious insects 
throughout the year. 



Fig. 101.—The Golden Woodpecker (Brachyptcrnns anrantins). 

(After Blanford.l 

The Indian Grey Tit (Pants atriceps) and various other Tits 
common in the Plains feed chiefly on injurious insects, occasionally 
on fruit; when fruit-buds are plucked, these generally contain 
injurious insects. 

Wagtails, with the exception of the Large Pied Wagtail (Mota- 
cilla niaderaspatensis), are only winter visitors to Madras, summering 
and breeding in Northern India and Central Asia. They are, 

15 
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however, none the less useful, feeding principally on small insects, 
especially on flies, which they often catch around cattle. 

Woodpeckers of various species occur in all wooded and forest 
regions. They feed entirely on insects, mostly on wood-boring 
species which they dig out of the trees affected, thus being espe¬ 
cially beneficial in checking these pests of forest areas. Brachyp- 
ternus aurantius is said to be very partial to toddy palms, probably 
attracted by the palm beetles and weevils which bore into the 
trees when cut by the toddy-tappers. 

Night-jars, being nocturnal or at least crepuscular in their 
habits, are not commonly recognized although they occur not infre¬ 
quently in most localities. Their food consists of insects which 
they capture on the wing as a rule, occasionally on the ground. 
They must be classed as beneficial birds. 



Fig. 102.—The Spotted Owlet (Athene bntinal. (After Dewar.) 

The Spotted Owlet (Athene brama) is probably the most familiar 
of the owls, because it is common and often ventures out early in 
the evening. It seems to have a special predilection for the neigh¬ 
bourhood of man and sometimes even ventures into houses in 
search of prey, whilst a bungalow roof or an adjacent tree is a 
favourite perch, whence its shrill chattering constantly advertises 
its presence throughout the night. It feeds chiefly on insects, 
particularly crickets, and also on any small mice, shrews, or 
lizards it can catch. On the whole this little owl is distinctly 
beneficial, and the same may be said of all owls as a class. 

The Crow-pheasant or Coucal (Centropus sinensis) does a great 
deal of good by destroying insects and occasional harm as a poa¬ 
cher of small birds-eggs and nestlings. From an agricultural 
standpoint it is beneficial and deserves protection in districts where 
it is killed for food. 
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The Common Pariah Kite (Mihms govinda) feeds largely on 
insects, particularly on grasshoppers and especially when these 
are present in large and destructive numbers. In the Bellary dis¬ 
trict this bird has proved most useful in the control of the Deccan 
Grasshopper, and in towns and villages it acts as a scavenger, 
clearing up offal and garbage and thus helping to reduce flies and 
disease. An occasional chicken taken now and again must not be 
regarded as a offset to its beneficial qualities. Much the same 
remarks applj' to the Brahminy Kite (Haliastur i/idiis). 

The Cattle Egret (Biibulcus coromandus), as its name implies, 
may often be seen attending cattle and picking off leeches and 
other pests and also catching grasshop>pers and other insects which 
are disturbed as the cattle walk along. In the stomachs of three 
birds examined by Mason, out of l66 insects no less than l6o be¬ 
longed to injurious species; these figures speak for themselves. 
This bird also feeds to a small extent on fish, frogs and tadpoles, 
but it is distinctly beneficial from an agricultural standpoint. 



Fig. 103.—The Grey-necked Crow fCurvuti splendcnsj. (Aiter Dewar.) 

Crows have often been regarded as of neutral or negative value, 
but these opinions are perhaps tinged by observations on these 
birds in towns, where their morals have doubtless degenerated as 
a result of association with human society. Under such conditions 
the crow becomes a mere scavenger and parasite. But in the 
i(;ountry, where the crow' has to work for his own living, his habits 
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are necessarily rather different and, in common with the cultivator, 
he has to look to the fields for his livelihood. 

There are of course two common species of crows, the Grey¬ 
necked Crow (Corvus splcndens) and the Jungle Crow (C. macror- 
hynchus). The scientific name of the latter refers to the large size 
of its beak ; that of the former was perhaps bestowed in irony and 
always reminds one of the Latin Grammar tag “ splendide mendax.” 
The habits and manners of both birds are similar, but the Grey¬ 
necked Crow is generally found more commonly around houses, the 
Jungle Crow in the fields. Crows probably do some good in towns 
and villages which are sufficiently insanitary to provide them with 
a livelihood on garbage, but in the mofussil crows have to eke out 
an existence otherwise and it is under such circumstances that they 
may do either good or harm to the farmer. When cereals, and 
especially cholam, are ripe, crows are always amongst the first to 
discover the fact and to congregate in dozens in such fields, so that 



Fig, 101.—Crows following a Harrow and devouring the insects exposed. 

(Redrawn from Author’s original photo.) 

in most districts it is customary to build a platform in the middle of 
the field and to station there a small boy armed with a whip or an 
old tin, which he cracks or beats to scare away the birds. At such 
times crows may certainly do considerable damage. But there is 
another side to the picture which is to be seen when ploughing or 
harrowing is taking place, the crows following the plough in 
numbers on these occasions and eagerly searching for any insects 
which may be turned up. Similarly, when fields are being irrigated, 
crows almost always make it their business to be present, hunting 
assiduously along the edge of the advancing water and picking up 
insects such as crickets which have been flooded out of cracks 
in the soil. At times, also, when caterpillars have increased to 
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destructive numbers, crows discover them and devour them whole¬ 
sale, and may under these circumstances do inestimable good in 
checking pests. On the whole, therefore, the general average of 
the crow’s diet shows that this bird is beneficial from an agricultural 
point of view, the Jungle Crow being probably the more useful bird 
of the two. If crops can be protected by watchmen when ripe, the 
crows may be looked on as the farmer’s allies during the rest of the 
year. Occasional damage to seedlings or grass lawns is usually 
more apparent than real and merely incidental to a search for grubs 



Fig. 105.—The Rose-ringed Parroqnet (Paliiornia torquatus). (After 

Cunningham.) 

Of birds which are injurious to crops, the Parroquet (Palaioniis 
torquatus) is the most pernicious. It feeds wholly on fruit and 
grain, usually associating in small flocks, which ravage all cereal 
crops whenever these are ripe and destroy far more than they eat. 
It does no good whatever but is, in fact, an unmitigated nuisance, 
and a reduction of its numbers, whether at the hands of plumage- 
hunters or otherwise, cannot fail to benefit the cultivator. 

The common Indian Green Barbet (Thereiceryx zeylomcus) is a 
pest of all fruit and often does considerable damage lo loquats, 
peaches, etc., feeding in the early morning and evening as a rule. 
In the Coffee Districts Barbets sometimes do considerabh; damage 
by feeding on coffee-berries just as these are ripening. A few 
insects may be eaten occasionally, but these birds are normally 
ugivorous and must be regarded as injurious. 
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On the other hand the Bee-eaters are exclusively insectivorous ; 
yet they are destructive, especially where bees are kept, by feeding 
on these insects, and are especially noxious when queen-bees are 
being reared as they are almost invariably snapped up by these 
birds on their marriage-flight. The commonest species of bee-eater 
is Merops viridis, a small green bird with a long tail and slender 
beak, which is often seen perched on telegraph-wires, whence it 
swoops down on insects and then returns to its perch. These birds 
appear to be migrants to some extent, though little seems to be on 
record regarding their movements. Besides honey-bees, these birds 
catch and eat various other species of bees, wasps and dragon-flies, 
and the bulk of their food is composed of beneficial insects, so that 
bee-eaters must certainly be ranked as injurious birds so far as 
agriculture is concerned. 

The House-sparrow, which has been well named the “Avian 
rat,” is essentially a human parasite and seems unable to establish 
itself except in towns or at least in the neighbourhood of large 
pucca buildings, where its incessant shrill cheeping makes it an 
intolerable nuisance all through the day. The young nestlings are 
fed at first on insects, chiefly caterpillars, but by the time they are 
three weeks old their food is composed exclusively of grain, and 
the adults feed almost wholly on grain, grass, and weed seeds and 
incidentally probably do some damage by distributing weeds. So 
far as the farmer is concerned, the sparrow seems to be as injurious 
in India as in most other countries, and would undoubtedly do more 
damage if not checked outside of towns by hawks, kites, crows 
and other enemies. 

Allied to the birds are the Reptiles and Amphibians, the former 
class including tortoises, lizards and snakes, the latter frogs and 
toads. 

Lizards are largely insectivorous and therefore beneficial on the 
whole, though there is little exact information on record regarding 
their food, and it is probable that the insects taken are of more or 
less neutral value on the whole. The common “ bloodsucker ” 
(Calotes versicolor) sometimes catches butterflies but probably feeds 
mostly on ground-living beetles of little importance. The geckos, 
or wall-lizards, which so commonly take up their station alongside 
the bungalow-lamps in the evening, feed on almost any moving- 
insect not too large to tackle, whether it be beneficial or not; 1 have 
seen a gecko catch and eat a large Mantis and conversely I have 
seen the same individual catch and reject unharmed an injurious 
moth (Estiginene lactinca). Lizards undoubtedly do figure promi¬ 
nently amongst the enemies of insect pests of crops and to that 
extent do some good, but they also do some harm by feeding on 
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beneficial and useful insects also, and to that extent must be 
reduced any benefit derived from them. 

Some of the smaller Snakes feed on insects and it is said that 
young cobras will catch and eat butterflies, but snakes are of no 
direct importance as insect-eaters. They have, however, some 
indirect importance, because all the larger snakes feed on other 
animals, such as mice, rats, birds, lizards and frogs, which may 
themselves be insectivorous; and if their prey be useful the snakes 
which devour them must be injurious, and vice versa. Judged by 
this standard the fact appears that almost all the smaller colubrine 
snakes are harmful and that the useful species are the larger 
colubrines, vipers, and the python, all of which feed on small 
mammals, and the kraits which feed on other snakes. We arrive 
then at the seeming paradox that, on the whole, the non-poisonous 
species not directly harmful to man are injurious indirectly and 
that the poisonous snakes a're really useful. A Russell’s Viper in 
the fields, apart from its potential danger to the farmer himself 
and to his animals, passes an extremely useful existence, living 
wholly on rats and mice of which each individual snake must eat 
several dozens every year, as it is rare to open one of these vipers 
without finding tolerably recent remains of such a meal. 



Pig. 106.—Key to common Poisonous Snakes of Southern India (Original.) 

1. Portion of body of Krait, showing enlarged vei'tebrals ; 2. Side-view of head 
of Cobra—the numbered scales below the month are the infra-labials ; 3. Head 
of Cobra from abo\'e—the numbered scales are 1. Rostral, 2. Internasals, 3. Pras- 
frontals, 4. Frontal, 5. Parietals ; 4. Head of King-Cobra or Hamadr 5 ’ad.seen from 
above—figures as in 3 but the scales marked 6 are Occipitals : 5. Head of Echis 
carinata from above, showing small scales—compare with thf! large plates seen 
in 3 and 4. 
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The mere fact that some snakes are venomous renders them of 
great direct importance to an agricultural population which walks 
about barefooted in the fields and the discrimination of the 
poisonous species is frequently necessary in cases of snake-bite. 
A few species, such as the Cobra and Russell's Viper, may be 
well-known, but to the ordinary man one snake is much the 
same as another and all are poisonous. There are, however, few 
venomous snakes which are at all common in Southern India and 
their identification is comparatively easy. The only ones which 
need be noticed here are the Krait, Cobra, King Cobra or 
Hamadryad, Echis and Russell’s Viper. The Pit-vipers, so called 
from the curious pit-like depression in the head between each 
nostril and eye, are common in the Hills, the green species being 
frequently found on coffee-bushes; they are all poisonous, but 
rarely or never fatal. 

The Krait (Bungarus candidus) is quite a common snake but 
seldom seen, as it lives a retired life in chinks and cracks of old 
walls and similar situations, only venturing abroad at night. It 
feeds solely on other snakes and is of a sluggish, peaceful disposi¬ 
tion and loath to bite as a rule although the poison is twice or 
thrice as virulent as cobra venom and death has been known to 
occur in less than six hours after a bite from a specimen only 
l8 inches long. In colour it is of a glistening black, with 
paired white lines or narrow bands across the back, these white 
markings being less evident towards the head. The vertebrals, or 
row of scales along the middle of the back, are hexagonal (six 
sided) and greatly enlarged, at least twice as large as the other body- 
scales, and the subcaudals, or scales beneath the tail, are single 
{i.e., not divided along the middle line to form two rows). If 
attention is paid to these points, there should be no difficulty in 
identifying a specimen as a krait; but it may be observed that 
there is no snake in India for which the ordinary man is more 
liable to mistake a harmless species, such as Lycodon aulicus, merely 
because the general shape and colour-pattern are similar. It may 
be noted, however, that in Lycodon and other harmless snakes the 
white cross-bands are more evident behind the head and fade away 
posteriorly, whilst the opposite is seen in the krait; in Lycodon and 
similar snakes also the vertebral scales are not enlarged. 

The Cobra (Naja najw, tripiidians of the “Fauna" volume 
and authors generally) is usually easily recognisable in life by 
the characteristic “hood,” on which the markings are usually 
binocellate (two-eyed, spectacle-like), sometimes monocellate (single- 
eyed, O-shaped), rarely absent. In dead specimens, however, in 
which the hood is shrunk and the markings obliterated, this 
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character is not available and several harmless snakes inflate 
their necks very considerably. Scale characters are therefore of 
importance and the cobra carries a uniquely characteristic identi¬ 
fication-mark in the shape of a small wedge-shaped (cuneate) scale 
between the fourth and fifth infralabials (the row of scales 
bordering the lower lip, counted from the front backwards, 
remembering that the anterior, unpaired scale is the mental and 
not an infralabial). The scales bordering the front of the eye on 
each side are also in direct contact with the pair of scales lying 
Iretween those in which the nostrils are placed. If neither of these 
characters occur, the snake cannot be a cobra. 

The King Cobra or Hamadryad (Naja bungarus) occurs in all the 
Hill Districts and may reach a length of over 15 feet. It has a 
small hood but is best recognised by the pre.sence of a pair of large 
occipital shields in contact with one another and forming a sixth 
set of large head-scales counting from the nose along the middle 
line. The anterior subcaudals are undivided, the posterior ones 
divided into two rows, whilst the vertcbrals are not enlarged. 

The Echis (Echis carinatu) is common throughout the jflains, 
often abundant in sandy places. The Trichinopoly District and 
the Guindy Race-Course are well-known localities and I have 
found it in Bellary and seen it brought in at Bangalore. This small 
viper rarely exceeds a length of 2 feet, but it is extremely poisonous 
and fatalities from its bite are numerous in districts where it is 
common. When disturbed or discovered it has a curious habit of 
throwing itself rapidly from one side to another, whilst remaining 
in a loose coil, so that the scales rub over one another and produce 
a loud hissing sound. This snake is easily recognised by the facts 
that (l) the top of the head is covered with small scales similar to 
those found on the body, and (2) the subcaudals, or scales beneath 
the tail, are entire and form only a single row. 

The Russell's Viper (Vipera russellii), so named in honour of 
Dr. Patrick Russell whose work on South Indian Snakes, published 
in 1796, still remains a .standard book on the subject, is unfortu¬ 
nately only too common throughout Madras. Its coloration, with a 
triple row of light-edged spots down the back, is distinctive, but it 
iS better identified by the facts that, as in Echis, the top of the head 
IS covered with small scales, whilst unlike Echis, the subcaudals, or 
scales beneath the tail, are divided down the middle to form a 
double row. The bite of this snake is fatal toman and domestic 
•mimals; otherwise the Russell’s Viper is a most useful snake, 
i eeding entirely on rats and mice. It is a sluggish animal, as a rule,' 
r.issing loudly when disturbed but slow to wrath, but when it does 
■nrike it darts like a flash and often retains its grip. 
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Fig. 107.—The Russell's Viper f russellii), useful an account of its value 

as a destroyer of rats but danserously poisonous to man. (Author'.s original 

photo. 1 

A great deal of rubbish has been written on the treatment of 
snake-bite, a subject which seems to appeal strongly to the 
credulity of the general public, and the most extraordinary methods 
of cure are vaunted in blind faith ; unfortunately many of these are 
tried in cases where either the snake is non-venomous or a lethal 
dose of poison has not been injected and cures are consequently 
claimed in cases in which the patient would have recovered in any 
case. Snake-stones, Tanjore pills, the use of ammonia or alcohol, 
may all be cited as examples of this. If poison has really been 
injected, the only effective cure is by injection of an appropriate 
anti-venene prepared by gradually inoculating an animal, usually 
a horse, to withstand increasing dosages of the poison of that 
particular kind of snake. A bivalent anti-venene prepared to 
counteract the poisons of the Cobra and Russell’s Viper is pre¬ 
pared and available, but for other snakes no such cure is at present 
possible as their venoms cannot be obtained in sufficient ciuantity 
for the preparation of anti-venenes. Once in the tissues the poison 
spreads with such extreme rapidity that ligaturing, incision with 
or without the application of oxydising agents such as potassium 
permanganate, or even amputation, are of little practical use unless 
applied with a promptitude which is usually impracticable ; deep 
incision, making several deep parallel cuts along the length of the 
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limb, and the application of permanganate crystals may, however, 
help to neutralize sufficient venom to reduce a lethal dose into a 
sublethal one, the wound being carefully dressed aseptically. In 
cases of cobra-bite, if the breathing ceases, artificial respiration 
should be employed and continued for as long as possible -some 
hours at least; this may give time to procure anti-venene if this is 
not already at hand. 



The Amphibia include the Frogs and Toads whose eggs as a 
rule are deposited in water, hatching out into tadpoles which 
develop legs, reduce their tails, and change into young frogs. In 
the case of the Chunam Frog (Rhacophonis mdciilatns), a commcn 
tree-frog with little toe-discs by means of which it enabled to 
cling to walls and leaves and even to panes of glass, the eggs are 
laid in a curious frothy mass which is suspended over water into 
which the young tadpoles drop when they hatch out; these egg- 
masses may often be seen attached to the eiiges of cement-lined 
tanks at the commencement of the rainy season. The commonest 
pond-frog is probably Rana cyanophlyctis ^\\\ch is usually found 
along the edges of all small accumulations of water; it seems to 
feed principally on such insects as fall into the water. The Bull¬ 
frog (Rana tigrina), a very large frog with a yellowish stripe down 
the back, is also found around ponds and often, in wet weather, in 
grass well away from water; it is capable of giving prodigious 
leaps and is therefore by no means easy to catch. It is largely 
carnivorous in habit, feeding on other frogs, even other individuals 
of its own species, and it is not uncommon to find one of these 
cannibals dead with another individual half his ovm size wedged 
firmly in his throat. Several frogs are borrowers, living under¬ 
ground as a rule and only coming up in wet weather; of this group 
Rana hreviceps is a common example in some localities, but 
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Cacopus systoma is probably better known, by sound at least. In 
many districts in the Plains, notably around Madras, this frog is 
common and its loud drumming note, so difficult of exact location, 
is frequently heard at night during heavy rain at the commence¬ 
ment of the North-east Monsoon, although the extraordinarily 
bloated frog itself is seldom seen and quite unfamiliar to most 
people. The commonest Toad, both in the Plains and Hills, is 
Bitfo melanosticius, which often enters bungalows in search of 
insects attracted to the lights. 

The main food of frogs and toads is well known to be insects 
and consequently these animals are always regarded as beneficial, 
as no doubt they are as a class and on the whole. We have, 
however, few exact records of their food and feeding habits and it 
is probable that these are so casual as to reduce their value very 
largely. A frog which snaps up every insect which falls into a 
pond, or a toad which will engulph any insect which moves, may 
do actual harm by destroying useful species, whilst many of the 
real pests, being protected by nauseous odours or sharp spines, are 
avoided; a hungry toad, for example, will snap up a specimen of 
Dysderais cingulatus but immediately rejects it unharmed. Exact 
records of the actual food of frogs and toads under natural condi¬ 
tions in India are at present desiderata, whilst the field of inquiry 
\s large and ready at hand to any observer. 



P'lG. 109 .—Haplochilus Uneatus, a mosquito-eating fish. (After Day.) 

The main utility of Fish in India is as a source of food, but it 
must not be overlooked that many fish, especially amongst the 
smaller species, are of the utmost utility in reducing the number of 
mostiuitos present as larvte in the ponds and other waters in which 
such fish live, and this fact is often of the greatest importance in 
determining the malarial factor in any locality. Several small 
fish, especially the species of the genus Haplochilus, feed greedily 
on mosquito-larvjae and may easily be introduced into ponds and 
wells in order to prevent mosquitos from breeding in such places ; 
at Coimbatore we have also found that young individuals of 
Macrones vittatus are extremely useful in this respect, but larger 
individuals would probably require larger prey and do harm by 
eating smaller fish. For it must be remembered, in stocking water 
with small fish to reduce mosquitos, that all large fish must be 
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removed first of all, for otherwise the large fish will probably eat 
the smaller ones and be useless themselves as mosquito-destroyers. 
Crabs are found in most streams both in the Plains and Hills and 
occasionally do a little harm by burrowing into bunds of paddy- 
fields, etc. It is possible that they may also do some damage at 
times to young paddy, whilst crab-holes are often utilized as breed¬ 
ing places by mosquitos, Ceratopogon, and other blood-sucking flies. 
In most districts, however, they are sought after and used as food, 
a dead Calotes being a favourite bait. 

The Arachnida include the mites, which are treated elsewhere, 
and the scorpions, spiders and ticks. Scorpions of various kinds 
are common, and we may mention here the large blackish-green 
Palamnmis found commonly under stones in the Hills, the large 
brown Bulho which occurs in the Plains, and the little grey house- 
scorpion ; this last, which frecjiiently shams death when discovered, 
forms a useful check on household pests. The “ Jalamandalam ” 
or “Jerry Munglum ” (Galcodes indicus), common in Bellary and 
other districts, also belongs to this group. Spiders are so ex¬ 
tremely varied in structure, appearance and habits that it is impos¬ 
sible to attempt any account of the group here and the student may 
be referred to the “ Fauna ” volume which contains some account 
of the larger forms. Allusion may, however, be made to the social 
nests, oi Stegodypkns which sometimes cover whole bushes and are 
inhabited by numerous individuals which live in common--a very 
unusual habit amongst spiders, where it is the general rule for the 
female to eat her own husband. In South Africa, where a similar 
Stegodyphus occurs, the caterpillars of a little moth (Batrachedra 
sti’godyphvbius), live in the nest with the spiders and feed on the 
rejected fragments of the food of the latter; I have found empty 
pupa-cases of a small moth in these nests in Madras and further 
search will probably reveal a similar symbiotic arrangement. 

The Diplopoda include the Millipedes, animals with long, round, 
segmented bodies, with two pairs of short legs on each segment. 
One species has been found under suspicious circumstances in a 
case of damage to ground-nuts but it is probable that these 
animals may occasionally do a little damage by feeciing on grow¬ 
ing plants. Normally their food seems to consist of dead vegetable 
matter and lichens. They are preyed on by some Reduviid bugs, 
such as Pliysorliynchiis, but seem rather exempt from attack by 
vertebrate enemies. 

The Chilopoda or Centipedes have a long, many-jointed, flatten¬ 
ed body, each segment bearing only one pair of legs, of which the 
first pair is usually modified to form a formidable pair of poison- 
fangs. Centipedes generally live in cavities and cracks in the soil 
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and are nocturnal, preying on insects and small vertebrates and 
being themselves eaten by many birds, notably crows, when 
flooded out of their retreats. They are probably of little economic 
importance, but the large Scolopendras frequently invade bunga¬ 
lows, and are to be avoided, because they can inflict a highly- 
poisonous wound with their fangs. 

Of the smaller animals the only others which can be mentioned 
are the Eelworms which frequently attack plants and may do 
considerable damage in nurseries of young tea plants. Their 
presence is generally recognizable by the characteristic nodules 
produced on the roots, the worms themselves being micrciscopic 
and barely visible to the naked eye. As a rule they occur in clamp 
or water-logged soil and drainage is indicated as a step towards 
control, although a patch of ground, once infected, remains so fora 
long period, and the only thing to do is to discontinue growing on 
it for a time any crop susceptible to the attack of eelworms. 
Watering with a weak solution of Formalin has been recom¬ 
mended and Crude Oil Emulsion is also useful sometimes, but 
as a rule any disinfectant of this nature is useless at a strength 
insufficient to harm the plants. 

Finally, we can only find room for a brief reference to Slugs 
and Snails which freciuently attack young vegetable crops, 
especially in the Hills. In Ceylon a slug has been noted to do 
considerable damage to tapped rubber trees by feeding on the 
exuding latex. They are best checked by taking a bucketful of 
sawdust and moistening it with a mixture of one or two large cups 
of phenyle (crude carbolic acid) and ten to tv/enty cups of water; 
the sawdust is then spread around the rows or plants to be pro¬ 
tected or around single plants, or sprinkled over the surface: of the 
soil if the area is a large one. During wet weather a stronger solu¬ 
tion may be employed with safety to the plants as the phenyle is 
slowly washed out of the sawdust. Ringing the earth around the 
stems with Lime is also successful sometimes, and doubtless the 
waste Calcium Carbide from Acetylene gas generators could be 
employed with good results as a deterrent against these animals. 
Slugs and snails may also be trapped by laying out pieces of board, 
bark, etc., over fresh baits of succulent leaves, such as cabbage or 
lettuce; any captures may simply be squashed or dropped into a 
bucket of salt and water. 
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LIST OF CROPS WITH THP: INSFXTS WHICH 
ATTACK EACH. 


In the following List of the commonly-grown Crops, placed in 
alphabetical order for convenience of reference, are given under the 
name of each crop the various insects which are known to attack 
it, so far as they are included in this book. As all the insects are 
figured, it is hoped that this list will aid in the identification of at 
least all the insects more commonly found on these crops. 


Aorak: : — Sed Ginger. 

Agathi (Sdsfiama grandifioni) ■.— 

Sphenoptera arachidh (borer) 
Flat'jpria hptrix (leave.s) 

Alcides bubo (borer) 

PericaUia ricini (leaves).,. 
Prodenia litura (leaves) 
Calopsilta ppranthe (leaves) 
Terias hecabe 

AzpgopMeps scalaris (borer) 
Coptosoma cribraria (sucking) 
Ailanthus (Ailanthus excelsa) ;— 
Soleuopsis geminata (leaves) 
EUgma narcissus (leaves) 

Atteva fdbricieUa (leaves) 

Akh : — See Calotropis, 

Aliuzzia spp. ; — 

Xgstrocera glohosa (borer) 
Xyleborus fornicatiis (borer) 
T'erias hecahe (leaves) 

Hotuona coffearia (leaves) 

Ai.r, Low Growing Crops :— 
Zonabris pushilala (flowers) 

Alactogaster finitinms (leaves) 
Estigmene laciinca (leaves) 
Amsacta albislriga (leaves) 
Creatonotus gangis (leaves) 
Prodenia li/ura (leaves) 
Laphygma exigua (leaves) 
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316 

337 

370 

377 

413 

414 
447 
469 

274 

384 

462 


321 

34S 

414 

452 


3°3 

333 

368 

369 

369 

377 

378 
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PAGE 

Cyrtacanthacris sticcincta {lusive:^) ... .... ... ... 530 

Do. (leaves) ... ... ... ... 530 

Aloe {Agave amerkana ):— 

Oryctes rhinoceros ^oqX^) ... ... ... ... 285 

Alsi : See Linseed. 

Alu :—See Potato. 

. 4 m :—See Mango. 

Amaranthus :— 

Lixns brachyrhinus {hoKx) ... ... ... ... ... 331 

Laphygma exigita ... ... ... ... ... 378 

Hymenia fascialk (laseves) ... ... ... ... .. 431 

Eretmocera impacleUa (top-shoots) ... ... ... ... 461 

Alractomorpha crennlaia (lascvesi) ... ... ... .. 528 

Ambadi :—See Rozelle. 

Anar :—See Pomegranate. 

Aniseed {Pimpinella anisum) ;— 


.igonoscelis nubila {^ivDErn^ ... ... ... ... .. 472 

Annatto {Bixa orellana ):— 

Xyleborusfornicatus {hoxtr) ... ... ... ... .. 345 

Uelopeltis antonii { 5 \ic\dng) ... ... ... ... ... 488 

Apple {Fyrus mains) :— 

Ccelosterna spinafor ... ... ... . 325 

Schizo?ieiira lanigera {mckingtooi^ ■AWCitwg's,)... ... ... 500 


Arandj :—See Castor. 

Arhar ;—See Red Gram. 

Rabui, (Acacia arabica) :— 

Fsiloptera fastuosa (hoKx) ... ... ... ... ... 297 

Ccelosterna spinator (borer) ... ... ... ... ... 325 

Clania crafneri {\iidiyt%) ... ... ... ... ... 44 ^ 

Badam ; See Country Almond. 

Baei, {‘Egle marmelos) :— 

Fapilio demoleus ... ... ■■■ ••• ... 412 

Bajra -.—See Cumbu. 

Ballar :^-See Lab-lab. 

Bamboo (See also Grasses) ;— 

Stroma tium barbafum (borer) ... ... ... ... ... 32) 

Telicota augias (lescvas) ... .... ... ... ... ... 419 

Oregma bambnscE {s\\ck\ng\edi\ti?,) ... ... ... .. 504 

Ban.-vna;—P lantain. 

Beet (Beta vulgaris );— 

Monolepta signata PV<i. 2 cw&i) ... ... ... ... 310 

Bengal-Gram (Cher arietinum ):— 

Chi or idea obsole la (pods) 

16 


373 
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PESTS OP CABBAGE, RADISH. ETC. 
Fig. I. Plutella tnaculipennis, eggs, magnified. 
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„ 9. Aulacophora abdo nii.alh(Joveii:ollis). 

„ 10. „ excavata. 

„ II. Bagrada picta, magnified. 

„ 12. Athalia proxtma^ larva, about twice natural -size. 

• : 13- » » aduit 
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Eetel {Fiper betle ): — 

PAGE 

Cyclopelta siccifolia (sucking) 

. 476 

Disphinctus politus (sucking) 

. 489 

Bhavunchi See Pioralea corylifoHa. 

Bhindi {Hibiscus esculenius) :— 

Sphenoptera gossypii (borer) 

298 

Zonabris pustulata (flowers) 

. 303 

Earias insulana (fruit) ... 

. 384 

„ fabia (fruit) 

. .385 

Cosmophila erosa (leaves) 

. 391 

Oxycarenus latus (sucking) 

482 

Dysdercus cingulatus (sucking) ... 

CO 

Bilva : — See Bael. 

Bitter-Gouru {Momordica sp.) : — 

Epilachna ii-stigma (leaves) 

292 

„ 2^-punctata (leaves) ... 

292 

Aulacophora abdominalis ifoveicollis) {\esi\tsi) ... ... ... 311 

,, atripennis {\ea.yti) ... 

. 312 

„ stevensi {[ea.\Qs) 

. 312 

Black-Gram {Phaseolus mungo radiatus 


Azazia rubricans (leaves) 

. 389 

Nacoleia indicaia (leaves) 

. 434 

Riptortus pedestris (sucking) 

480 

Bottle-Gourd {Lagenaria vulgaris) :— 

Aulacophora abdominalis foveicolUs {Xazcyiis) ... ... ... 311 

„ airipe?mis (leaves) ... 

. 312 

„ stevensi {\G 3 ,wez) 

. 312 

Sphenarches caffer (leaves) 

. 443 

Brinjal {Solanum melonge/ta)-. — 

Solenopsis geminata (buds) 

. 274 

Epilachna 12-stigma (leaves) 

292 

,, 2?)-puttctata (leaves) ... 

292 

Prodenia litura (leaves) ... 

. 377 

Laphygma exigua {\QSLyt%) 

. 379 

Etcblemma olivacea (leaves) 

. 380 

Brinjal Sarrothripine (leaves) 

00 

Acherontia styx (leaves) 

402 

Euzophera perticella (borer) 

428 

Leucinodes orbonalis (borer) 

. 436 

Pachyzancla cegrotalis (leaves) 

. 440 

Pterophorus lienigianus (leaves) 

. 445 

Aspongopus janus (sucking) 

. 476 
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Anoplocnemis phasiana (sucking) 

(sucking) 

C’r/Z/afw sp. (leaves) 

Airactomorpha crenulata (leaves) 

Bukul :—&« Mimusops. 

Cabbage {Brassica oleracea );— 

Athalia proxim.a (leaves) 

Momlepta signata (leaves) 

Euxoa segetis (p\.e.vd) 

Prodenia htura (leaves) ... 

Crocidolomia binotalis {Xe-Axes) ... 

Hellula undalis (leaves) 

Plutella macuUpennis (leaves) 

Bagnida picia (sucking) ... 

CrMacm sp. (leaves) 

Cacao ( Theobroma cacao) 

Xykborus forniatus {hoxQx) 

Dichocrocis punctijeralis (boring pods) 
.Helopeltis antofiii 
Calotropis (Caloiropis glgantea) 

Paramecops farinosa 

Pericallia ricini (XeAvei) ... 

Tarache nitidula (leaves) ... ... 

Lygceus pandurus {sMcking) 

Enrybrachys tomentosa (sucking) 

Pc&cilocerus picius (leaves) 

Cardamom (Elettaria cardamomnm) ■.— 
Cardamom Scolytid (seeds) 

Dichocrocis piinctiferalis (stem and capsules) 
Hilarographa caminodes (roots) ... 
Ste/jhanitis typicus {sucWng) 

Cashew {Atiacardium occidentale ):— 

Cricula trifenestrata (leaves) 

CASSIA spp. ;— 

SphenopUra arachidis (horer) 

Biston siippressaria (leaves) 

Catopsilia pyranthe (leaves) 

Terias hecabe 

Argyroploce illepida (seeds) 

Castilloa Rubber :— 

Lecanium olece (scale) 


page 

477 

485 

527 

528 


281 

310 

375 

377 

437 

438 
464 
473 

527 

345 

433 

488 


370 

382 

481 

492 

527 

344 

433 

464 

484 

406 

298 

409 

413 

414 
449 

515 


i6-a 
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(,'astor {Ricinus communis) ; — 

Xyleborus fornicatus {hor&c) 

Amsacta albisfriga (X&a.ve'i) 

JPericallia ricini {\esL\es) 

Prodenia litura (leaves) ... 

Achcsa melicerta (leaves) 

Orgyia posfica (leaves) 

Olene mendosa {\Qay&%) 

Puproctls fraterna (\eayti%) 

,, scintillans 

Parasa lepida 
Altha nivea 

Dichocrocispunctiferalis z.nA coLytimles) ... 

Clania crameri . . 

Nezara viridiila {sucking) 

Empoasca fiavescens {sucking) ... 

Aleurodes ricini {sucking) 

Cyrtacantkacris ranacea {\c3cves) 

Casuarina {Casuarina equisetifolia ):— 

Cmlosterna spinator {hoTcr) 

„ scabrator {hoxtx) 

Arbela tetraonis {boxQx) ... ... . 

Brachytrypes portentosus {sccAimgs) 

Cauliflower {Brasska oleracea cauUflora );— 

Aihalia proxima {itiwes) 

Monolepta signata (leaves) 

Parasa lepida {\cxvts) 

Plutella macttlipenms {icdcvcs) ... ... ... 

Bagrada picta (sucking) ... 

Ceara Rulber {Manihot glazio-vii) :— 

Lecanium 7 iigrum {scaSc) 

Cereals {See also Paddy, Cholam, Ragi, Wheat, etc.):— 
Anatona stillaia (flowers) 

Oxycetonia versicolor {?icmcxs) 

Chiloloba acuta {^ovxcxs) 

Gnathospastoides rouxi {^xmcxs) 

Lytta tenuicollis {fiO'Hcxs) 

Zonahris pustulata (flowers) 

Cantharis ruficolHs {fioyiexs) ... . 

Chillies—: 

Monolepta signata {\cdi\cs) ... . 

Laphygma exigua (leaves) . 


PAGE 

345 

369 

370 

377 

386 

395 

396 

398 

399 

411 

412 

433 

448 

473 

498 

508 

531 

325 

326 

455 

536 

281 

310 

411 

464 

473 


282 

283 

284 

302 

303 
303 
305 

310 

379 
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PAGE 

Euzophera perticella (hor&x) ... ... ... ... ... 428 

Zygtgus pandi^ru.'! (slicking) ... ... ... ... ... 48t 

Chithagathi (Sesbania mgyptiaca) (See also Agathi, Daincha) - 

Homoptera glaucinans (\cs.vcs) ... ... ... ... ... 39 ° 

CaiopsUia pyranthe (leaves) ... ... ... ... .. 413 

Terias hecabe l^.c^vcs') ... ... ... ... ... .. 4^4 

Azygophleps scalaris (hoxcx) ... ... ... ... ... 447 

Cholam (Andropogon sorghum ):— 

Anaiona stillata (^osycxs) ... ... ... ... .. 282 

Oxycetonia versicolor (^o'ucxs) ... ... ... ... ... 283 

Chiloloba acuta (^o'^&ts) ... ... ... ... ... 284 

Gnathospastoides rouxi (flowers)... ... ... ... ... 302 

Lyita tenuicoUis (&o'KCxs) ... ... ... ... ... 303 

Zonabris pustulafa (^ovrcxs) ... ... ... ... ... 303 

Cantharis ruficollis (^lo'uexs) ... ... ... ... ... 305 

Cholam Fly (stem-borer) . . 356 

Amsacta alblstriga {\cz.\cs) ... ... ... ... ... 369 

Cirphis unipuncta (hox'mg stoats) ... ... ... ... 376 

Sesamia inferens (horcx) ... ... ... ... ... ... 379 

Fsalis securis (\ca.ves) ... ... ... ... ... ... 397 

Farnara mathias (\ca.ycs)... ... ... ... ... ... 417 

Stenachroia elongella (cz.x\iczL 6 ts) ... ... ... ... ... 421 

Chilo simplex (hoxcx) ... ... ... ... ... ... 423 

Marasmia trapezalis {\cz.vcs) ... ... ... ... ... 432 

Folycoris indicus (sucking) ... ... ... ... ... 470 

Agonoscelis nubila (sucking) ... ... ... ... ... 472 

Nezara viridula (sucking) ... ... ... ... ... 473 

Fiezodorus rubrofasciatus (sucking) ... ... ... ... 474 

Menida hisirio (sucking) ... ... ... ... ... ... 474 

Anoplocnemis phasiana (sucking) ... ... ... ... 477 

Leptocorisa varicornis (suckling) ... ... ... ... . . 479 

Lygceus pandurus (sucking) ... ... ... ... . , 481 

Calocoris angustatus (suckling ... ... ... ... ... 490 

Fhenice mcesta (suckling ... ... ... ... ... . . 493 

Fyrilla perpusilla (suckling ... ... ... ... ... 493 

Frmdaluoya simphcia (suckling ... ... ... ... ... 494 

Epacromia ianiulus {\ea.vcs) ... ... ... ... ... 525 

Orihacris sp. (leaves) ... ... ... ... ... ... 5^7 

Colemania sphenarioides (\citxes)... ... ... ... ... 527 

Chrotogonus sp. (leaves) ... ... ... ... ... ... 528 

Hieroglyphus nigro-repletus (\ca.\cs) ... ... ... ... 532 

Oxya velox (\ca.ves) ... ... ... ... ... .. 533 
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Thrips sp. (flowers) 


PAGE 

542 

Mites (leaves) 


544 

Cinchona :— 

Xyleborus forincatus (borer) 


345 

-Deilephila neril ... 


403 

Helopeltis anionii (sucking) 


488 

Lecanium viride (scale) ... 


513 

Aspidiotus camellia (scale) 


517 

Chionaspis biclavk 

CITRUS spp. {See also Lemon and Orange);— 

520 

Papilio demoieiis (leaves) ... 


412 

Tonka uzyphi (leaves) 


459 

Phylloc 7 usth ciirelhi (leaf-miner)... 
Cluster-Bean (Cyamopsk psoralioides) 


465 

A hides bubo (borer) 


337 

Copiosoma cribraria (sucking) 


469 

Coconut (Cocos 7 iucijera ):— 



Doryhts orieiitalis (roots of seedlings) 


274 

Oryctes rhhioceros (borer)... 


285 

Rhynchophorus ferrugineus (borer) 


343 

Parasa lepida (leaves) 


411 

Gaiigara thyrsis (leaves) ... 


417 

Suastus gretnius (leaves) ... 


419 

Nephantis 'serhiopa (leaves) 


460 

Coconut Apbis (sucking leaves) 


506 

A (s-h ^ A a c‘4‘*»'7i A __0 



5 ^° 

Anlarches miliaris (leaves) 


526 

Coffee {Coffea spp.):— 

Xylotrechus quadripes (White Borer) 


323 

Estigmene lactmea (leaves) 


368 

Creatonotiis ga 7 igis (leaves) 


369 

Euxoa segeiis {%s.ed.\mg!i) ... 


375 

Olene mendosa {leaves) 


396 

Parasa lepida {lemen) 


411 

Zeuzera cojfea (Red Borer) 


446 

(leaves) (Flush Worm) 

452 

Afiiestia cruciata (sucking berries) 


472 

Dactylopius citri (scale) ... 


5°9 

Pulvinaria psidii {scaXe) ... 


511 

Lecaniim viride (scale) ... 


513 

,, hemisphancum (scale) ... 


514 

,, nigru 7 n (scale) ... 


514 

„ (scale) 


51S 
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Chionaspis bklavis (scale) 
Aularches miUaris (leaves) 

COLOCASIA :— 

Monolepta signata (leaves) 
PericaUia ricini (leaves) ... 
Prodenla litura (leaves) ... 

Coral Tree :— See Erythrina. 

Cotton {Gossypium spp.):— 
Sole?iopsis geminata (buds) 
Sphenoptera gossypii (borer) 
Zonabris pustulata (flowers) 
Ccelosterna spinator (bark) 

A tactogaster finitimus (leaves) 
Alcides leopardus (borer) ... 
Pempheres affinis (borer) ... 
Contarinia sp. (buds) 

PericaUia ricini (leaves) ... 
Tarache nitidula (leaves)... 

opalinoides (leaves) 
Earias insulana (bolls)... 

,, fabia (bolls) 

Aconfia graelhi (leaves) ... 
Cosmophila erasa (leaves) 
Euproctis fraterna (leaves) 
Phycita infusella (top-shoots) 
Sylepta derogata (leaf-roller) 
Zeuzera cofiece (borer) 

Gelechia gossypiella (seeds) 
Pyroderces coriacella (seeds) 
Clavigralla horrens (sucking) 
Lygams pandurus (sucking) 
Oxycarentis Ice/us (sucking) 
Dysdercus cingula tns (sucking) 
Eurybrachys tomentosa (sucking), 
Aphis gossypii ... 

Cerococcus hibisci ... 

Dacts’lopius virgatus (scale) 

,, nipce. ... 
Lecaniu-m nigrum (scale) ... 
Chrotogonus (Xeacvei) ... 
Catantops sp. (leaves) 
Cyriacanfhacris ranacea (leaves) 


PAGE 

520 

526 


310 

370 

377 


274 

298 

303 

325 

333 

338 

339 

363 

370 

382 

382 

384 

385 
385 
391 
398 
428 

434 

446 

454 

458 

479 

481 

482 
484 
492 

499 

508 

510 

509 

SH 

528 

529 

S 3 t 
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Country Almond (Terminalia catappd ):—- 
Apoderus tranqueharicus 
Metanasiria hyrtaca {\eaNQ%) 

CowPEA (Vigna catiang ):— 

Sphenoptera arackidis (boxer) 

Zonabris pustulaia (flowers) 

Green-Gram Weevil (seed) 

Cow-pea(boring seed) 

Laphygma exigua (\e^ve'A) 

Azazia ridricans (leaves) ... 

PJusia orichalcea (i&xye's,),,, 

Ripiortus pedesiris 

Colemania sphenarioides {\eaye?,) ,,, 

Crotalaria spp. {See also Sann Hemp): — 

Spfienoptera arachidis (boxer) 

Zonabris pustulaia {'Ao'nex^) 

Folyommatus baticus {'^oAd) 

Laspeyresia tricentra {%iem~boxex) 

Cruciferae {See also Cabbage, Mustard, Radish, Cauliflower, etc.) 
Athalia proxima (leaves)... 

Plusia orichalcea (leaves) ... 

Crocidolomia binotalis (leaves) 

Plufella maculipennis (leaves) 

Bagrada picta (sucking) ... 

CUCURBITACE.® :— 

Epilachna xz-stigma (leaves) 

„ 2%-punctata (leaves) 

Zonabris pustulata (leaves) 

Aulacophora abdoniinalk {foveicollis) (leaves) 

„ atripentiis (leaves) 

„ stevensi (rezyei) 

Apomecyna pertigera (borer) 

Dacus cucurbits (fruit) ... 

Plusia peponis {agram?na) (leaves) 

Glyphodes indica (leaves) 

CuMBU {Pennisetum lyphoiieum) 

Anatona stillata (flowers) 

Oxycetonia versicolor (flowers) 

Ckiloloba acuta {?xO'^ex%) 

Gnathospast aides rouxi (flowers) 

Lytta ienuicollis (flowers) 

Zonabris pustulata (flowers) 



PAGE 

335 

410 


298 

3°3 

336 

358 

379 

389 

393 

480 

527 


298 

303 

415 

451 


281 

393 

437 

464 

473 


292 

292 

303 

311 

312 
312 

327 

354 

394 

43 f> 


2S2 

283 

2S4 

302 

302 

303 
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Cantkaris ruficollis (flowers) 

Cholam fly (Stem-borer) ... 
Estigmene lactinea (leaves) 

Amsacta albistriga (leaves) 

Chilo simplex {horex) 

Dol^coris indkus (sucking) 
Eusarcncoris guttiger (sucking) 
Agomscelis nubila (sucking) 

Nezara viriiula { sucking) 

Aphanus sordidus (sucking seed) 
Epacrnmia iamulus 
Or///arw sp. (leaves) 

Colemania sphenarioides (leaves) 

Curry-Leaf Plant {Murraya kmnigi) : 
PapUio demoleus (leaves) 

Daincha (Sesbania aculeata) 

Alcides bubo (^Qxex) 

Catopsilia pyranthe (leaves) 

Terias hecabe (leaves) 

Azygophleps scalarh (borer) 
Epacromia tamulus (leaves) 

Date-Palm {Phanix sylvesfris ):— 
Oryctes rhinoceros (borer) 
Rhynchophorus ferrugineus (borer) 

Dhan: —Paddy. 

Draksha :—See Grape-Vine. 

Egg-Plant : —Brinjal. 

Errukam ;—See Calotropis. 

Erythrina {Erythrina indka );— 
Platypria hystrix {iQ&ves) 

Sthenias grisator (girdles twigs) 
Xyleborus fornkatus (borer) 

Orgyia postka (leaves) 

Terastia metkulosalis (sboot-borer) 
Cyclopelta skcifolia (sucking) 
Anoplocneniisphasiana (sucking) 
Dactylopius citri (scale) 

Lecaniim olem (scale) 

Autarches ?niUaris (leaves) 

Eucalyptus spp.:— 

Homona coffearia (leaves) 


PAGE 

3 °S 

356 

368 

369 
423 

470 

471 

472 

473 
483 
525 
527 
527 

412 

337 

413 

414 
447 

525 

28s 

343 


316 

326 

345 

395 

439 

476 

477 
S °9 

515 

526 

452 
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FlCU.S spp. ;— 

Neocera?nbyx parts (borer) 

Batocera riibus {horex) 

Hypsa ficus {lez-yts) 

Ocinara varians 
Parasa lepida (leaves) 

Phycodes radiata {Xt'.&ve?,) . 

Dactylopius citri {yxczS.€) 

Pulvinaria psidii (scale) 

Hemihcatiium bnbricans (y>cdX&) 

Pacilocerus pictus (young plants)... 

Figs : — See Ficus. 

(tANJA ( Caftnabis saliva) : —- 

Chloridea obsoleta (leaves and capsules) 

Garden.Plants Generally: — 

Dory Ills orientaiis (roots) 

Adoreius ovalis {\ez.yt%) ... 

Anornala varians {Xe&ve?,) 

Gingelly (Sesamum indicum ):— 

Gingelly Gall-fly (young capsules) . 

Pericaliia ricini (leaves) 

Laphygma exigua 
Acheronlia Styx {Itdcves) 

Antigastra catalaimalis shoots, pods) ... 

Fusarcocoris ventralis { 9 ,\\c)dx\g) 

Aphanus sordidtis {s\xck\r\g sued) 

Ginger {^Zingiber officinalis ):— 

Calobata sp. (rhizomes) ... 

Udaspes fiolus ‘PiQd.yQ%) 

Dichocrocis punctifieralis (stem and rhizone) 

Gogu (Hibiscus canuabiniis) 

Zonabris pmliilata (flowers) 

Nisotra madurensis {\&dxe^) 

A hides leopardus (borer) 

Pempheres afflnis (hoxtx) 

Acontia graellsi (leav es) 

Cosmophila erosa (Xedcvea) 

Euproctis scintillans (lexv&s) 

Phycita infusella (to\is\\oot?,) 

Oxycarenus laJus {&\xc\ing) ... ... 

Gourds (See also Cucurbitacese, Pumpkin):— 
Epilachna 12-stigma (leaves) 

„ 2?,-punctata (leaves) 

Aulacophora abdotninalis (fioveicoUis) (leaves) 


PAGE 

322 

324 

400 

407 

4II 

463 

5°9 

S” 

517 

527 


373 

274 

287 

287 


364 

37 ° 

379 

402 

441 

471 

483 

355 

420 

433 

3°3 

310 

.338 

339 

385 

391 

399 

428 

482 


292 

292 

311 
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Aulacophora atripennk (leaves) 

,, stevensi (leaves) 

Dams cucurbitft (fruit) 

Glyphodes indica (leaves) 
Grape-Vine {Viiis sp.) :— 

Adoretus ovalis (leaves) 
Gonocephalum hofimannseggi (leaves) 
Scelodofiia strigicollis (leaves) 
Grasses ;— 

Hispella ramosa (leaves) ... 

Prodenia litura (leaves) ... 
Spodoptera maitritia (leaves) 

Remigia frugatis (leaves)... 

Psalis securis (leaves) 

MeJanitis ismene (leaves) 

Parnara mathias (leaves) 
Ancylohmia chrysographella (leaves) 
Leptocorisa varicornis (sucking) ... 
Calocoris angustatus (sucking) ... 
Phenke mmsta (sucking) ... 
Tettigoniella spectra (sucking) ... 
N'ephotettix bipunctatus (sucking) 
Catanfops sp. (leaves) 

Green-Gram {Phaseoli/s mungo ):— 
Green-Gram Weevil (seed) 

Alcides coUaris (borer) . 

Cow-Pea Agromyza (boring seeds) 
Azazia (leaves)... 

Plusia peponis {signata) (leaves) ... 
Herse convolvuli (leaves)... 

Nacoleia indicaia (leaves) 

Maruca testulalis 
Coptosoma cribraria (sucking) 
Anoploctiemis phasiana (sucking) 
Riptortus pedestris (sucking) 
Coletriania sphenarioides (leaves) 
Grevillea :— 

Xyleborus forntcatus (borer) 
Aspidiotus camellicB (scale) 
Chionaspis biclavis (scale) 
Groundnut (Arachis hypogcea ):— 
Dorylus orientalis (roots) 

Oxyceto 7 iia versicolor 


PAGE 

312 

312 

354 

43 ^' 


287 

299 

309 

315 

377 

378 

388 

397 

412 

417 

424 

479 

490 

493 

496 

497 

529 


336 

337 

358 

389 

394 

402 

434 

440 

469 

477 

480 

527 


345 

517 

520 


274 

283 
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Sphenoptera arachidis (borer) 

page 

298 

Zonabris pustulata 

3°3 

Amsacta albistriga (leaves) 

369 

Creatonotus gangis 

369 

Chloridea obsoleia (Xezy&s) 

373 

Fbwsia signaia {\ea.v(is) 

393 

Aproarema nerferia {Id'AMts) 

457 

Aphanus sordidus (pncYmg ... 

483 

Orthacrh (leaves) 

527 

Chrotogonus 9 ,'^. (leaves) ... 

528 

Cyrtacantkacris ranacea {\tdi\es)... 

531 

Thrips sp. 

542 

Guava {Fsidium guyava ):— 

Xylebonts fornicafns {haver) 

345 

Fruit-fly (fruit.) 

354 

Virachola isocrates {‘irwt) 

416 

Dichocrocis punctiferalh {irmh) ' .... 

433 

Pulvinaria psidii (SiCzXe) .... ... 

5“ 

Lecanlum viride (scale) ... 

513 

Gum Trees :— See Eucalyptus. 

Haldi ; — See 'J'urmeric. 

Hemp, Deccan : — See Gogu. 

Hemp, Indian : — See Ganja. 

Hevea Rubber : — See Para Rubber. 

Hibiscus {See also Gogu, Bhindi, Rozelle, etc.);— 

Sphenoptera gossypii { borer) 

298 

Zonabrh pustulata { 9 va'ne.v%) 

303 

Alcides leopardus {hover) ... 

338 

Sylepta derogata (leaf-roller) 

434 

Dactylopius nipce { 9 ,e&\e) ... 

509 

„ virgatus {%eYie) 

510 

Lecanium nigrum {nczXe) ... 

514 

Horse-Gram {DoUchos biflorus) \— 

Sphenoptera arachidis {haver) 

298 

Estigmene lactinea (leaves) 

368 

Etiella zinckenella {needs) 

429 

Nacoleia indicata (leaves) 

434 

Horse-Radish Tree :—See Moringai. 

Ilaichi ;— See Cardamom. 

Indian Hemp :—See Ganja 

Indigo {Indigofera arrecta )-.— 

Alcides bubo {hover) ... ... 

337 

Frodenia, litura {\ea.\es) ... ... ... ■ 

377 
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PAGJC 


Laphygma exigua {Xexw&s) ... ... ... ■■■ 379 

Remigia undata {archesia) {leayii^) ... ... ... ... 3 ^^ 

Flusia orkhalcea ... ... ... ... ... 393 

Dkhomeris ianthes ... ... ... ... ... 45 ^ 

Fsylla isitis (avLcking) ... ... ... ... ... 49 ^ 

IpOMcEA {See also Sweet Potato) 

Zonabrispustulata {?LO'fi&rs,) ... ... ... ... ... 3^3 

Omphisa anastomosalis {sievci-horet) ... ... ... 439 

Italian Millet :—See Tenai. 

JAK 

(buds and young fruits) ... ... ... 435 

Coizwolrrtrfrt:(sucking shoots and young fruits) ... ... 495 


Jam :—See Guava. 

JoLA :—See Cholam. 

JUAK :—See Cholam. 

Jute {Corchorus capsularis) :— 

JVisotra madurensis {leaye^) ... ... ... ... . . 3^° 

Jute (borer) ... ... ... ... ... ... 33^ 

Perigea capensk (leaves)... ... ... ... ... ... 377 

Prodenia Htura {laayei) ... ... ... ... ... ... 377 

Cosmophila sabulifera {ItAVts) ... ... ... ... ... 39° 

Grapiostethus servus {%nck{ng ... ... ... ... 482 

Kaju ;—See Cashew. 

Kanguni :—See Tenai. 

Khohasani :—See Nigerseed. 

Kulthi ;—See Horse Gram. 

Kusumb :—See Safflower. 


Lab-lab {Dolkhos lab-lab ):— 


Zofiabrh piistulata (flowers) . 

. 303 

Platypria hystrix (leaves) . 

. 316 

Cow-Pea Agro?nyza (boring seed) . 

. 358 

Chloridea obsoleta {^oA'i) ... 

. 373 

Ache 7 -ontia Styx {\ea.ves) ... 

402 

Catochrysops enejus {\yoA's,) 

. 414 

Maruca iestulalis {^ods) ... ... ... ... 

. 440 

Sphefiarches caffer {^oAs) 

. 443 

Exelastis atomosa (pods) ... 

. 444 

Laspeyresia torodelta (shoot-borer) 

. 4SI 

Coptosoma cribraria (sucking) 

. 469 

Aspongoptis jantis {?Mckmg) 

. 476 

Clavigralla gibbosa (sucking) . 

. 478 

Riptortus pedesiris (sucking) . 

Lames’ PTngers: — See Bhindi. 

480 
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Lantana {lantana aculeatd) ;— 

Xyleborus fornicatus (borer) (doubtful) 



PAGE 

345 

Platyptilia pusillidactyla (flowers) 



444 

Piezodorus riibrofasciatus (sucking) 



474 

Leguminos/k {See also Pulses, Crotalaria 

Lucerne, Indigo, etc.):— 


Sphenoptera arachidis (borer) 



298 

Dichomeris ianthes (leaves) 



456 

Coptosoma cribraria (sucking) 



469 

Lemon;— 

Papilio demokus {{QdMus) 



412 

Tonka zkyphi {l^s-vus) 



459 

Lilies :— 

Poly tela gloriosce (leaves) 



375 

Udaspes folus {Xema^) 



420 

Linseed {Linum usitatissimum ):— 

Chloridea obsoleia (capsules) 



373 

Gram-modes stollda (leaves) 



387 

Euproctis scintillam (leaves) 



399 

Litchi {Nephelium Utchi) 

Argyroploce illepida (seeds) 

... 

. 

449 

l .OQUAT {Eriobotrya japonica ):— 

Virachola Isocrates (fruit) 


... 

416 

Pulvinaria psidii {ysC'dXG) ... 



5^1 

Lecaniim viride {scz.\e) ... 


... 

513 

,, hemisphcericum {s,c^\q) ... 



514 

Lucerne {Medicago saitva ):—• 

Creatonotiis gangis (leaves) 


. 

369 

Prodeitia Ufura 

... 

. 

377 

Laphygma exigua (leaves) 



379 

Nacoleia indicata (leaves) 


. 

434 

Dichomeris ianthes (leaves) 

... 

... 

456 

L.uffa acutangula (Strainer Vine, 

iibbed 

Gourd; 2 am. 


Pirkan);— 

Riptortus pedestris (sucking) 



480 

Madar ;— See Calotropis. 

Maize {Zea mays) 

Chloridea obsoleta (cob) ... 



373 

Cirphis unipuncta (boring shoots) 



376 

Prodenia litura {\e.a.vti^) ... 



377 

Sesamia inferens (borer) ... 



379 

Chilo simplex (borer) 



423 

Marasmia trapezalis {lescves) 



432 

Leptocorisa variornis (sucking) ... 

... 


479 
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Calocoris angmtatus (sucking) 

Pyrilla perpusilla (sucking) 
Ptmdaluoya simplicia (sucking) ... 
Hkroglyphus banian (leaves) 

Mango {Mangifera indica) :— 

Adorebus avails (lesives,) ... 

Batocera ruins {horer) 

Eugnamptus marginaius (leaves) 
Mango Leaf-boring Weevil (leaves) 
Apoderus iranquebarkus (leaves) 
Cryptorhynchus mangifera (seeds) 

Ftuit-fly (fruit) . 

Bomboiedia jocosatrix 
Euproctis scintillans (leaves) 

Cricula trifenestrata (leaves) 

Parasa lepida 

Macalla moncusalis (leaves) 

Idiocerus niveosparsus (sucking) 
Pulvinaria (scale) ... 

Aspidiohis destructor (yczXa) 
Odontotermes sp. (bark) ... 

Manjai, ;— See Turmeric. 

Millets : — 

Cholam Fly (stem-borer) 

Millet, Italian ;— See Tenai. 
MIMUSOPS ELENGI-.- 
Metanastria hyrtaca (leaves) 

Mirch -.— See Pepper. 

Monkey Face -.—See Mimusops. 
Moringai {Moringa pterygosperma) ■.■— 
Pericallia ricini {\ea.\&s) 

Eupterote mollifera (leaves) 

Aclias selene {\e'd.ve?,) 

Noorda blitealis (leaves) ... 
•Mullangi :— See Radish. 

Mung {See Green-Gram). 

Mustard {Brassica spp.):— 

Athalia proxima (leaves)... 
Crocidolomia binotalis (leaves) ... 
Hellttla undalis {lescve?,) ... 

Plutella ?naculipennis (leaves) ... 
Bagrada picta (sucking) ... 

Navane ;— See Tenai. 


page 

49 ° 

493 

494 

531 

287 

324 

329 

334 

335 

341 

354 

382 

399 

406 

411 

43 ° 

496 

511 

518 

541 


356 


410 


37 ° 

404 

4°5 

441 


281 

437 

438 

464 

473 
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Nigerseed {Guizotia ahyssinica) :—■ 
I'erJgea capensis {lea,ves) ... 
Chrotogonus sp. (leaves) ... 

Oleander {Nerium odoriim) :— 
PericalUa rictni {X&a.'VQi) ... 
Deilephila nerii ... 

Onion (^Allium cepa) :— 

Laphygma exigua ... 

Thrips sp. ... 

Or.\nge :— 

Chloridolttm alcmene (borer) 

Fruit-fly (fruit) 

PapUio demoleus (leaves) 

Virachola isocrates (fruit) 

Tonka zizyphi (leaves) 

Phyllocnistis cifrella (leaf-miner) 
Cappcea taprobanensis (sucking) ,. 
Aleurodes citri (^lUcking) ... 

Paddy {Oryza saliva) 

Epicauta sp. (leaves) ... ... ' 

Oides afflnis (leaves) .t 

Leptispa pygmcea {{ezst?,) 

Hispa armigera ... 

Calandra oryzce {x{^^ gszivi) 

Cirphis unipuncta (borer) 

Spodoptera (seedlings) ... 

Sesantia inferens {hoTtr) ... 

Remigia frugalh (leaves) 

Psalis securis 

Melanilis ismene (.Isayev) ... 

Parnara mathias (leaves) 

„ colaca (leaves) ... 

Telicota angias {{taYns) ... 

Chilo simplex (borer) . 

Ancylolomia chrysographella (leaves) 
Schmnoblus bipunctifer (borer) 
Nymphula depimctalis (leaves) ... 
Cnaphalocrocis medinalis (leaves) 
Menida histrio {sucking] 

Tetroda histeroides (sucking) 
Leptocorisa varicornis (sucking) 
Tettigoniella spectra {sucking) ... 
Nephoteitix bipunctatus (sucking) 


PAGE 

377 

528 


370 

403 

379 

542 

323 

354 

412 

416 

459 

46s 

470 

508 


306 

313 

313 

315 

341 

376 

378 

379 

388 

397 

412 

417 

418 

419 

423 

424 

426 

43 ° 

432 

474 

477 

479 

496 

497 
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PAGE 

Hieroglyphus haniaii ... ... ... ... ... 53^ 

<9.Tya (leaves) ... ... ... ... ... ... 533 

sp. (flowers) ... ... ... ... ... ... 542 

Palmyra {Borassus fiabellifer ):—■ 

Oryctes rhinoceros (boTtz) ... ... ... ... ... 285 

Rhynchophorus ferrugineus {hoxer) ... ... ... ... 343 

Parasa lepida 411 

Siiastus gremiiis {[escva?,) ... ... ... ... ... ... 4^9 

Nephantis serimpa (leaves) ... ... ... ... ... 460 

Pan ;—See Betel. 

Para Rubber {Hevea brasilietisis );— 

Baiocera rubus (hoxez) ... ... ... ... ... ... 324 

Lecamum nigrum {ficdlt) ... ... ... ... ... ... 5^4 

Pea {Pisum sativum );— 

Prodenia litura {\e2cwm, tie.) ... ... ... ... ... 377 

Phisia nrichahea (leaves, etc.). 393 

Polyotnmatus baiticus ... ... ... ... ... 4^5 

Pear {Pyrus communis) ;— 

Lachnus pyri (sucking young twigs) . 503 

Pepper {Piper spp.):— 

Parasa lepida {\&z.yts>) ... ... ... ... ... ... 4tt 

Lecanium marsupiale {sicxPiQ) ... ... ... ... ... 5^*^ 

Aspidiotus destructor {pc.a.\t) ... ... ... ... ... 5^^ 

Mytilaspis piperis (scale) ... ... ... ... .. 519 

Phanas -.—See Jak. 

PiMARAM :—See Ailanthus. 

PiNNAi {Tam.);—See Country Almond. 

PiYAZ :—-See Onion. 

Plantain {Musa sapientium );— 


Cosmopolites sordidus (root-borer) . 342 

Pericallia ricini {\Qa,yQCj ... ... ... ... ... ... 370 

Prodenia litura {\e.dcvQ'S>) ... ... ... ... ... ... 377 

Stephaniiis typicus (sucking) . 484 

Pomegranate {Punka granaltm );— 

Ca’.losterna spmator {hoxex) ... ... ... ... ... 325 

.4ckma melicerta i\e.&yQ^) ... ... ... ... ... ... 386 

Parasa lepida (leaves) ... ... ... ... ... ... 4 11 

Virachola isocraies {hn\t) ... ... ... ... ... 416 

Potato {Solanum tuberosum )-.— 

Gonocepkalum hoffmannse.ggi {^ttixn%) ... ... ... ... 299 

Euxoa segetis {-itexa^) . ... 375 

Plusia orichalcea {y&scvQC) ... ... ... ... ... 393 

Euzopliera perticella (hoxex) ... ... ... ... ... 428 

17 
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Phthorimaa operculella (stored tubers) 


PAGE 

455 

Dactylopius mp<z (stored tubers) 


509 

PSORA LEA CORYLIFOLIA 

Apromrema mrteria (leaves) 

... 

457 

Prickly Pear {Opuntia ):— 

Zonabris pustulata (flowers) 


303 

Pulses {See also Black-Gram, Cow-pea, 

Green-Gram, Horse-Gram, 

Red- 

Gram, etc.);— 

Episomus lacerta (roots) 


327 

Alcides collaris {hami) 


337 

Amsacta albistriga {len'/es) 

... ... ■ ■ • • 

369 

Ckloridea obsoleta 


373 

Azazia rubricans (leaves) 


389 

Herse convolvuli (leaves) ... 


402 

Catochrysops cnejus (pods) 


414 

Polyommaius baticus (pods) 

... ... • . • , . , 

415 

Eiiella zinckenella (pods) 

... • • • ... ... 

429 

Agonoscelis nubila (sucking) 

..t **• 

472 

Piezodorus rubrofasclatus (.sucking) 

... 

474 

Menida his trio (sucking) ... . 

Pumpkins {Cucurbita spp .):—See also Gourds, Cucurbitace®. 

474 

Epilachna 1(leaves) 

. 

292 

„ zZ-pimctata (leaves) ... 

... *• 

292 

Aulacophora abdominalis {foveicollis) 

311 

„ atripennis (leaves) ... 

.»• ... «.* 

312 

,, stevensi (leaves) 

... ... 

312 

Apomecyna pertigera (borer) 

... ... .*• *•. 

327 

Dacus cucurbitce (fruit) 

... ... ... 

354 

Pericallia ricini (leaves) ... 

... ... ... ... 

370 

Phisia peponis {agramma) (leaves) 

... ... ... ... 

394 

Glyphodes indica (leaves)... 

••• 

436 

Aspongopus janus (.sucking) 

... ... . • ... 

476 

Radish {Raphanus sativus) ;—■ 

AlJialia proxima (leaves),.. 

*». ... ... **' 

281 

Monolepia signata {\ea.ves) 

... ... .. ... 

310 

Laphygma exigtia (leaves) 

... ... ... ... 

379 

Crocidolomia binotalis (leaves) ... 

... ... ... ... 

437 

Hellula undalis (le&ves) ... 

... ... ... ... 

438 

Plutella ffiaculipennls (leaves) 

... ... ... ... 

464 

Bagrada picta (sucking) ... 

... ... ... ... 

473 

Ragi [Eleusine coracana );— 

Anatona stillata (flowers) . . 

... 

282 

Estigmene lactinea (leaves) 

... ... .. ... 

368 
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PAGE 

Amsacta albistriga (leaves) ... ... ... ... ... 369 

Sesamia inferens (borer)... . ... ... ... 379 

Fsalis seams ... ... ... ... ... ... 397 

Chilo simplex {hortr) ... ... ... ... .. ... 423 

Saluria inficita (root-borer) ... . ... ... 427 

Marasmia irapezalts ... ... ... ... ... 432 

Nezara viridula (sucking) . .. ... ... 473 

Leptocorisa varicornis {'S.Mckmg) . ... ... ... 479 

Ragi Root Aphis (sucking) ... ... ... ... ... 502 

Epacromia tamtilus {leaves) ... ... ... ... ... 525 

Orthacris sp. (leaves) ... ... ... ... ... ... 527 

Cyrtacanikacris ratiacea {lesLves) ... ... ... ... 53r 

Rain Tree {Pithecolobium saman ):— 

Arhela ielraonis (borer). ... ... ... ... 453 

Red Cedar {/Erocarpus fraxinifolius) ■.— 

Hemilecanium imbricans {i.CdXe) ... ... ... ... 517 

Red-Gram (Cajanus indicus ):— 

Spfienoptera arachidis {bomr) ... ... ... ... ... 298 

Zonalnspustulata ... ... ... ... ... 303 

Pachymerus chinensis (foxing ... ... ... ... 306 

Ceuthorrhynchus aspemlus {fiOviQrs) ... ... ... ., 328 

Red-Gram (boring seeds) . 357 

Chloridea obsoleta {^ods) ... ... ... ... ... ... 373 

Olene mendosa (leaves) ... ... ... ... ... ... 396 

Euproctis fraterna (leaves) ... ... ... ... .. 398 

„ scintillans (leaves) . .. 399 

Stauropus alternus (leaves) ... ... ... ... ... 408 

Catochrysops cnejiis {^ods) ... . . 4^4 

Etiella zinckenella {seeds) ... ... ... ... ... 429 

Maruca !cstulalis {^eeds) ... ... ... ... ... ... 44 ° 

Exelastis ainmosa (seeds) ... ... ... ... ... 444 

Eucehs critica {\ez.\e&) ... ... ... ... ... ... 4 S° 

Aproierema nerteria (leaves) ... ... ... ... ... 457 

Cyclopeha siccifolia {swekmg) ... ... ... ... ... 47 ^ 

Anoplocnemis phasiana (sMc'&.m^ ... ... ... ... 477 

Clavigmlla gibbosa (sMckmg) . 478 

,, horre?ts (sucking) ... ... ... ... . . 479 

Lygtei/s pandurus (sucking) .. 481 

Graptosletki/s servus (sucking) ... ... ... ... ... 482 

Ceroplasiodes cajani {scz.le) ... ... ... ... . ■ 0^2 

Colemania sphenarioides (leux/es) ... ... ... ... 

Ribbed Gourd (See Luffa aadangtila). 

17-A 
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Rice ;—{See Paddy). page 

Rose {Rosa spp.):— 

AdoreHiS l^angalorensis (\ta.\e 5 ) ... ... ... ... ... 286 

,, caliginosus kkolor {l(iz.v<e^) ... ... ... ... 286 

,, (leaves) ... ... ... ... ... ... 287 

Zonabris pusiulata (flowers) ... ... ... ... ... 303 

Ccelosterna spinator (twigs) ... ... ... ... ... 325 

Sthenias grhator {gud\(i% ... ... ... ... ... 326 

Rozelle {Hibiscus sabdaripfa) {See also Hibiscus, Bhindi, Gogu, 

Cotton) :— 

Phycita infusella ... ... ... ... ... 428 

Safflower (Carthamus iinctoria ):— 

Chloridea obsoleta ... ... ... ... ... 373 

Perigea capensis {€.&y>s.u\&s) ... ... ... ... ... 377 

Dolycoris indicus (sucking) ... ... ... ... ... 470 

Alonanthia glolnilifera {%\HPvi\'^ ... ... ... ... ... 486 

Sandal {Santalum album) :— 

Zeuzera cofiea (borer) ... ... ... ... ... ... 446 

Sann-hemp {Crotalaria juncea ):— 

Clteiheisa pulchella ... ... ... ... ... 371 

Plusia signaia ilezyts) ... ... ... ... ... ... 393 

Euproctis scinlillans {\eayt%) ... ... ... ... ... 399 

Argina cribraria {{e&ves)... ... ... ... ... ... 401 

„ syringa (leaves)... ... ... ... ... ... 401 

Polyommatus bxticus (pods) ... ... ... ... ... 415 

Etiella zinckenella {'setAsi) ... ... ... ... ... 429 

Zaspeyresia tricenlra {stem-hoxev) ... ... ... ... 451 

Ragmus bnportunitas (sucking) ... ... ... ... ... 491 

Sesbania spp {See also Agathi, Daincha, etc.) :— 

Alcides bubo (borer) ... ... ... ... ... ... 337 

Homopiera glaucinans {Itsewah) ... ... ... ... ... 390 

Calopsilia pyranthe (leaves) ... ... ... ... ... 413 

Terias hecabe {lndcves) ... ... ... ... ... ... 414 

SESBANIA .EGYPTIACA :^{See Chithagathi). 

SiLE-CoTTON {Bomhax ):— 

Acanthophorus serraticornis (borer) ... ... ... ... 320 

Batocera rubus{hoier) ... ... ... ... ... ... 324 

Silver Oak. :—See Grevillea. 

Snake-Gourd {Trichosanthes anguina ):— 

Epilachna i2-5//^wrt (leaves) ... ... ... ... ... 292 

,, (leaves) ... ... ... ... ... 292 

Aulacophom abdominalis {foveicollis) {Xcseves) ... ... ... 311 

„ atripemiis ... ... ... ... ... 312 
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PAGE 

Aulacophora stevensi. (leaves) 

312 

Pulsia peponis (agramma) (leaves) 

. 394 

Solanactcal-— 


Epilachna i2-stigma (iesives) 

292 

„ 2?,-punctata (\ea.y&i) ... 

292 

Eublemma olivacea (\ea.vcs) 

380 

Brinjal Sarrothripine (leaves) 

. 383 

Pachyzancla cegrotalis Qeacves) 

440 


Sorghum ;—See Cholam. 

Strainer vine ;—See Lufja acutangula. 

Sugarcane {Sacchamm officinarum) :— 

Dorjlus oriental is (roots,) ... ... ... ... ... 274 

Oryctes rhinoceros (hor&x) ... ... ... ... ... 285 

Phidodonta fnodesta (XeaNii^) ... ... ... ... ... 315 

Sesamia inferens (horor) . ... ... . . 379 

Fsalis securis (\ea.YQ%) 397 

Telicota augias 419 

Diaircea s\:>. (borer) 422 

Chilo simplex (borer) . 423 

Scirpophaga auriflua (borer) ... ... ... ... ... 425 

„ monostigma (borer) . 426 

Phenice mmsta (swcVvog) . ... . ... 493 

Pyrilla perpusilia (sucking) ... . . 493 

Aleurodes bergi (sncking) . ... 507 

Hieroglyphus banian (\eaye%) ... . ... '531 

Oxyavelox (ie&ves) ... . . 533 

Gryllotalpa africana (setts) ... . 535 

Odontotermes (setts) . . ... ... 541 

Thrips syi. ... . . •• 542 

Sunflower (Helianthus annuus ):— 

Dolycoris indicus (snckin'^ ... ... ... ,, 470 

Sweet Potato (Ipomcea batatas) :—■ 

Aspidomorpha miliaris (\es.\es) ... . ... ... 317 

Coptocyla s^. (\ea.res) . ... ... ... ... 317 

Metriona s^. (lea.ves) ... ... ... ... ... ... 318 

Cylas fortnicarius (tnbers) . . 335 

Herse convolvuli (ie&ves) ... ... ... ... ... ... 403 

Omphisa anastomosalis (stem.'xnA tnbcrs) ... . 439 

Graptostethus servus (sucking). 482 

Tam :—See Palmyra 

Tamarind (Tamarindus indicus) 

StauropHS alternus (tescves) ... ... ... ... ... 408 
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Virachola hocraUs (fruit) ... ... ... 

page 

416 

Argyroploce illepida (seeds) 

449 

Tea {Camellia theifera ):—■ 

Xyleloms fornkaius {hot&c) 

345 

Stauropus alfernus 

408 

Bistm suppressaria 

409 

Farasa lepida (lea^'es) 

. 411 

Zeuzera coffee, (borer) 

446 

Clania cra?neri ... 

. 448 

Heterusia virescens {le&ves) 

. 449 

Homona cojjearia (leaves) (Flush Worm) 

. 452 

Phassus malabarkvs {rooX.-hoxe'c) 

. 468 

Helopeltis anionii (sucking) . 

. 488 

Empoasca flavescens ifiwcYm'ff) ... 

. 498 

Lecanium hemispharicuni {%c&\C)... 

. 514 

„ nigrum (scale) ... 

. 514 

Aspidioius camellicE {sc2l\C) 

. 517 

Chionaspis biclavis {sczlC) 

. 520 

Hemichionaspis Ihece (scale) 

. 521 

Tetratiychus biocudafus ... 

. 544 

Fhytoptus carinalus 

. S 4 S 

Teak {Tectona grandis) :— 

Psiloptera fastuosa (borer) . 

. 297 

Siromatiim barbatum {hoxQx) 

. 321 

Hyhkea puera {\e‘a.i-To\[cr) ... . 

. 392 

Pyratista machicralh {\e‘.zt.ye.%) 

. 442 

Tenai {Setaria italica ): {See also Cereals);— 

Anatona stillata {?LQ-'Htx?,) 

282 

Gnatkospastoides rouxi (flowers). 

. 302 

Lyita tenukollis (flowers) . 

. 3°3 

Zonahris pusiulata (flowers) 

. 303 

Cantharis ruficoUis (flowers) . 

. 305 

Dolycoris indici/s {svicking) 

. 470 

Colemania sphenartoides (leaves) 

. 527 

Hieroglyphus nigrorcpletus (leaves) 

. S32 

Til ;—See Gingelly. 

I’oBACCO {Nicotiana tabacum ):— 

Chlondea obsokla {•itsA. c?L^su\es) 

373 

„ assulta {\Qd.vQ 9 ,, etc.) ... 

. 374 

Prodetiia litura (leaves, etc.) 

. 377 

Plusia signata (leaves, etc.) 

. 393 

Gnorifnoschema heliopa {stem-hoxex) 

. 454 
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GallobeUcus crassicornh (sucking) 
Atractomorpha creniilata (leaves) 
Chrotogonus sp. (leaves) .,, 
Toddy-Palms :—• 

Pycnosoma flamceps (sucking toddy) 
Tomato {Lycopersicttm esculentum ):— 
Chloridea obsoleta (fruit) 

Frodenia litura 

Tetranychus bioculatus (leaves) ... 
Toon ( Cedrela toona ):— 

Hemilecanium imbricans (scale) 
Tulsi {Ocimum sanctum ):— 

Monanthia globulifera (sucking) ... 
Ceroplastodes cajani (scale) 

Tur ;—See Red-Gram. 

Turmeric {Curcuma longa)-.— 
sp. (rhizomes) ... 

Udaspes folus 

Dichocrocis punctijeralis (stem) 
StephaniHs typtcus (sacking) 

Turnip (Brassica sp.):— 

Athalia proxima (leaves) 

Bagrada picta (sucking) 

Urid :—See Black-Gram. 

Wheat (Triticum vulgare );— 

Sesamia inferens ^^oxcr) ... 
Dolycoris indicus (sucking) 
Agonoscelis nubila (sucking) 

Nezara viridula (sucking) 

Menida histrio (sacYvng) 

Piptortus pedestris (sacking) 
Wood-apple (Feronia elephantum) ;— 
Parasa lepida ifcs-vcs) 

Argyroploce illepida (seeds) 


page 

491 

528 

528 

349 

373 

377 

544 

517 

486 

512 

3 SS 

420 

433 

484 

281 

473 


379 

470 

472 

473 

474 
480 

411 

449 
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LIST OF ALLIED PLANTS. 

The following list, in the preparation of which I have received 
considerable kind assistance from Rao Bahadur K. Rangachariyar, 
Lecturing Botanist, shows the commoner plants and trees grouped 
under their Natural Orders. In view of the fact that many 
species of Insects are confined to closely allied plants, or at least 
exhibit a preference for the plants contained in the limits of a 
Natural Order, it is equally important for the Entomologist and the 
Agriculturist to know which plants are likely to be attacked by 
any particular insect, especially in view of control by rotation of 


crops. For example, an insect which damages mustard is likely 

to attack cabbage if the two crops are 

grown near one another in 

space or time. Many insects are of course polyphagous [i.e., feed 

on many different plants) but, as a rule, 

a careful consideration of 

the relationships of the crops themselves will often avoid consider- 

able loss by Insect Pests. 


Papaveracea. 


Papaver somriiCerum 

Opium i^oppy. 

Argeuione mexicana 

Mexican popj)y. 

Crucifera. 


JSra.ssica nigra 

Black mustard. 

,, campestris ... ... - 

.Swedish turnip. 

,, juncea 

Indian mustard. 

1! alba 

White mustard. 

,, oleracea capitata ... 

Cabbage. 

,, oleracea botrytis ... 

Broccoli. 

„ oleracea cauliflora ... 

Cauliflower. 

,, napus 

Rape. 

Raphanussadvus 

Radish. 

Capparidea. 


Gyrandropsis pentaphylla. 


CratKva religiosa 

Garlic Pear. 

Cadaba indica. 


Poriulacece. 


Portulaca oleracea ... 

Purslane. 

Ternstrcemiacece, 

Camellia theifera 

Tea. 

Sterculiacem. 


Theobroma cacao 

Cacao. 
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MalvaceiB. 

Abutilon indicum. 

Hibiscus cannabinus 

Gogu. 

,, sabdariffa ... 

Rozelle. 

„ abelmoschus. 

„ esculentus ... 

Bhindi ; Ladies Fingers. 

„ rosa-sinensis 

Hibiscus. 

Gossypium herbaceum 
,, barbadense 


,, arboreum 


,, hirsutuiv 

> Cotton. 

„ indicum ... 


,, obtusifolium 


Thespesia populnea 

Portia Tret. 

Bombax malabaricum 

Silk Cotton ; SHim). 

Eriodendron anfractuosum ... 

White Silk Cotton. 

Tiliaceie. 

Corchorus capsularis 

J ute. 

Elseocarpus oblongus. 

Llncce. 


Liuum usitatissimum 

Flax; 1.inseed. 

Geraniacecc. 

.Vvcrrhoa bilinibi ..j 

Bilimbi. 

Averrhoa carambola 

Carambola. 

Oxalis spp. ... 

Oxalis. 

Impatiens spp. 

Balsam. 

Pelargonium spp. ... 

Geranium. 

Ruiacece. 

Toddalia aculeata ... 

Lopez root. 

Murraya kcenigi ... . 

Curry Leaf Plant. 

Atlantia monophylla. 

Citrusa medica acida 

Sour lime. 

,, medica limetta 

Sweet lime. 

„ medica aurantium ... 

Orange. 

„ decumana 

Pomelo. 

Feronia elephantum... 

W ood-apple. 

/Egle marmelos 

Bael. 

Meliacem. 

Melia azedarach 

Persian Nim. 

Melia azadirachta 

Nim ; Margosa. 

Cedrela toona 

Toon. 
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Simarubem. 

Ailanthus excelsa ... 

Ailanthus. 


,, , malabarica. 

Balanites roxburghii. 

Rhamtiece. 

Zizyphus jujuba ... 

Jujube; Ber. 


,, glabrata. 

,, cenoplia. 

,, rugosa ... 

Wild ber bush. 


Scutia indica. 

Ampelidea. 

Vitis vinifera 

Grape vine. 


„ linnad. 

,, setosa. 

„ carnosa. 

,, quadrangularis 

Square-stemmed Jungle vine. 


Sapindaceie. 

Allophyllus cobbe 

Thangot. 


Sapindus trifoliatus 

Soapnut. 


Anacardiacece. 

Mangifera indica ... 

Mango. 


Anacardiuni occidentale. 

Cashewnut. 


Buclianania latifolia 

Chironji oil tree. 


,, angustifolia. 

Odina wodier 

John Company tree. 


Leguminosa, 

Arachis hypogcea ... 

Groundnut. 


Crotalaria mysorensis. 

,, verrucosa. 

„ juncea ... 

Sann-hemp. 


Trigonella tenumgroecum 

Fenugreek. 


Medicago sativa ... 

Lucerne. 


Cyamopsis psoralioides ... 

Cluster bean. 


Indigofera linifolia. 

,, enneaphylla. 

„ trita. 

,, tinctoria 

Indigo. 


Bsoralea corylifolia. 

Tephrosia spinosa. 

,j purpurea 

Kolinji 


„ villosa. 
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Sesbania jegyptiaca 
,, aculeata ... 

„ gran di flora 

Cicer arietinum 
Vicia saliva 
Ervum lens 
Pisum sativum 
Glycine hispida. 

Erythrina indica ... 

Butea frondosa 
Canavalia ensiforinis 
Phaseolus trilobus 

„ aconitifolius. 

„ mungo 

„ radiatus 

Vigna catiang 
Clitoria ternatea. 

Dolichos lab-lab ... 

„ biflorus ... 
Psophocarpus tetragonolobus 
Cajamis indicus 

Dalbergia sissoo ... 

,, latifolia 

Pterocarpus marsupiuui ... 
Pongamia glabra. 

Derris scandens. 

Pterolobium indicuin. 

Cassia fistula 

„ occidentalis. 

,, auriculata ... 

,, siamea. 

,, obovata 
„ angustifolia 
Cmsalpinia pulcherrima ... 
Poinciana regia 
Hardwickia binata 
ramarindus indica 
Bauhinia variegata 
Adenanthera pavonina 
Acacia arabica 
,, leucophloea. 

„ latronum. 
concinna ... 


Chitagathi. 

Daincha. 

Agathi. 

Bengal-gram. 

Spring vetch. 

Lentil. 

Pea. 

Coral tree; Dadap, 

Dhak tree. 

Sword bean. 

Field-gram. 

Green-gram ; Mung. 
Black-gram. 

Cow-pea. 

Field bean; Lab-lab. 
Horse-gram. 

Goa bean. 

r.)holl ; Red-gram; 'I'ur, 
Arhar. 

Sissu. 

Rosewood. 

Kind tr(;c. 


Indian Laburnum. 

... 'i'anner's Cassia, 

Country Senna. 
Tinnevelly Senna. 
Blower Bence. 

Gold Mohur. 

Hardwickia. 

Tamarind. 

Mountain Ebony. 
Red-wood tree. 

... Gum arabic ; Babul. 

... Soapnut Acacia. 
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Albizzia lebbek 

... Siris ; Vagai (Tam.). 

Pithecolobium dulce 

Korkapilli. 

Mimosa pudica 

Sensitive Plant. 


Rosacem. 

Rubus moluccensis. 

,, ellipticLis. 

,, racemosus. 

Eriobotrya ia])onica 

Loquut. 

Pyrus malus 

Apple. 

,, communis ... 

Pear. 

Primus persica 

Peach. 

Terminalia catappa 

Comhretacea:. 

Tropical Almond. 

„ belerica 

Myrobalan. 

„ chebula 

Black Myrobalan. 

„ arguna. 

Psidium guyava ... 

Myrtaceie. 

Ouava. 

Eugenia jamboo ... 

Rose apple. 

„ arnothiana. 

,, alternifolia. 

,, jarabolana 

... Jambolan plum ; jamoon. 

Punica granatiim ... 

Pomegranate. 

Eucalyptus globulus 

Blue Gum. 

Cncwrbilacea. 

Trichosanthes anguina . Snake gourd. 

Lagenaria vulgaris 

Bottle gourd. 

Luffa mgyptiaca ... 

Towel gourd. 

„ acutangula ... 

Strainer vine ; Ribbed gourd. 

Benincasa cerifera. 

Momordica charantia 

... Carilla fruit; Balsam Pear. 

Cucumis trigonus. 

,, melo 

Melon. 

„ sativus ... 

Cucumber. 

Citrullus vulgaris ... 

Water melon. 

Cephalandra indica 

... Scarlet gourd. 

Cucurbita maxima 

Common gourd. 

„ pepo ... 

Pumpkin. 

„ nioschata 

Musk melon. 

Ctenolepis garcini. 

Carica papaya 

Passiflorees. 

Papaya; Papaw. 
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Caciece. 


Opuntia dillenii ... 

Prickly Pear. 

UmbeUiferce. 


Hydrocotyle asiatica. 

Carum caruii 

Caraway. 

„ copticum ... 

Bishop’s weed. 

Pimpinella anisum 

Aniseed. 

Coriandrum sativum 

Coriander. 

Cuminum cyminum 

Cummin seeds. 

Daucus carota 

Carrot. 

Peucedanum graneolens ... 

Dill. 

Cornacea. 


Alangium lamarckii. 


Riibiacece. 


Wendlandia notoniana. 

Oldenlandia umbellata 

Chay-root„ 

Canthium parvifloruni. 

(loffea arabica 

Coliee. 

Morinda citrifolia 
„ tinctoria 

1 Indian Mulberry. 

„ umbellata. 

Rubia cordifolia ... 

Indian Madder. 

,, tinctoria 

Madder. 

Cinchona officinalis 
,, succirubra 

1 Cinchona. 

Txnra coccinea 

Scarlet Ixnra. 


Composil'az. 


Helianthus annuus 

.Sunflower. 

Carthamus tiuctorius 

Safflower. 

Ageratum conyzoide.s 

White weed. 

Guizotia abyssinica 

Niger seed. 

Cosmos sulphureus 

Cosmos. 

Sapotacece. 


Bassia latifolia 

„ longifolia ... 

1 Ma.hu a ; Moha. 

ivliniusops elengi ... 

Monkey face; Bukul. 

Achras sapota 

Sapodilla. 

Oleacece. 


Jasnsinuni spp. 

Jasmine. 

Apocynacecc.. 


Tabern?emontana coronaria. 
Ncrium odorum 

Oleander. 




270 


SOME SOUTH INDIAN INSECTS, ETC. 


Asclepiadaceoe. 

Calotrcrpis gigantea ... ... ... Madar ; Calotropis ; Akh. 

Cryptostegia grandiflora. 


Pergularia minor. 


Convolvulacece. 


Ipomoea batatas 

Sweet Potato. 

Solanacece. 


Solanum torvum 

Turkey berry. 

„ melongena 

Brinjal. 

,, tuberosum 

Potato. 

1 .ysopersicum esculentum ... 

Tomato. 

Physalis peruviana ... 

Cape Gooseberry. 

Capsicum frutescens... 

Chilli. 

„ grossum ... 

Bell-pepper. 

Nicotiana tahacum ... 

Tobacco. 

Datura stramonium ... 

Thorn-apple ; Datura. 

Pedaliacem. 


Sesamum indicLim ... 

Gingelly. 

Acanthacece. 


Adhatoda vasica 

Adhatoda. 

Labial a. 


Leticas 1 ini folia 

T.'umbe plant. 

Ocimuni sanctum 

Tulsi. 

,, basiliciim ... 

Sweet Basil. 

Mentha sp. ... 

Mint. 

Verbmacece, 


Gmelina arborea. 


,, asiatica. 


Tectona grandis 

Teak. 

Lantana aculeata 

Lantana. 

AmaraniaceiB. 


Amarantus spirio.sus. 


,, paniculatus. 


„ gangeticus. 


,, viridis. 


Alternanthera sessilis 

Joy weed. 

Chenopodiaceia. 


Chenopodiiim album 

Common Goosefoot. 

„ ambrosioides 

Hedge mustard ; Kathuo 


man. 
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Polygonacea. 


Rumea vesicarius 

Bladder Dock. 

Piperacem. 


Piper betle 

Betel. 

„ nigrum. 

Pepper. 

Alyristicacem. 


Myri.stioa fragrans 

Nutmeg. 

Laurinece. 


Cinnamomum zeylanicum 

„ _ wightii . 

Phrebe paniculata. 

\ Cinnamoni. 

Euphorbiacect. 


Pvuphorbia tiriicalli ... 

Milk Hedge, 

„ viatorum... 

„ pilulifera. 

Cactus Euphorbia. 

Jatropha curcas 

Phyllanthus emblica. 

Purging nut. 

Ricinus communis ... 

Castor. 

Hevea brasiliensis ... 

Para rubber. 

Manihot glaziovii 

Ceara rubber. 

,, utilissima ... 

Tapioca. 

Urticacea. 


Cannabis sativa 

Indian Hemp. 

Artocarpus integri folia 

Jak. 

„ inci.sa 

BreadTruit. 

Morus indica... 

Mulberry. 

P'icus bengalensis 

Banyan. 

,, religiosa 

Pipal. 

„ glomerata 

Country Fig. 

,, carica ... 

Fig. 

Casuarinea;. 


Casuarina equiseti folia 

Casuarina; Chowkoo 


(Tam.). 

Scitaminecc. 


f’urcuma neilgherrensis. 


» longa . 

Turmeric. 

„ angustifolia 

Arrow-root. 
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Zingiber officinale 

Ginger. 

Elettaria cardamomum ... 

Cardamom. 

Musa sapientum ... 

Banana. 

„ paradisiaca ... 

Plantain. 

Bronieliacece. 

Bromelia ananas ... 

Pineapple 

Amaryllidea. 

Agave americana ... 

American Aloe. 

Crinum asiaticum ... ... ... 

.Asiatic Crinum. 

Dioscoreacea. 

Dioscorea spp. 

Yams. 

Liliaceo’,. 

.Mliiim cepa 

Onion. 

,, sativum 

Garlic. 

l‘almem. 

Areca catechu 

Betel nut. 

Phcenix sylvestris 

Date Palm. 

Arenga wigbtii. 

Caryota urens 

Malabar Sago. 

Coryphba unibraculifera ... 

Talipot Palm. 

Borassus flabellifer 

Palmyra; Toddy Palm. 

Cocos nucifera 

Coconut. 

AroidecB. 

Typhonium trilobatum 

Elephant Yam. 

Colocasia antiquorum 

Taro ; Kesu. 

Amorphophalius campanulatus ... 

Yam. 

Acarus calamus 

Sweet flag. 

GraminecR. 

Paspalum scrobiculatum 

Varagu (Tam.). 

Panicum crus-galli. 

,, frumentaceum ... 

Kudirai vali (Tam.). 

,, miliaceum 

Pani varagu. 

„ miliare ... 

Samai; Sawan (Hind.). 

„ maximum 

Guinea grass. 

Setaria italica 

Tenai ; Korr.a. Italian 
Millet. 

„ glauca . 

Korali (Tam.). 
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Pennisetum typhoideum 
Oryza sativa ... 

Zea mays 

Saccharum officinarum 
Andropogon sorghum 
Eleusine coracana 
Triticum vulgare 
Hordeum vulgare 
Bambusa vulgaris 

„ arundinacea 
Dendrocalamus strictus 


Cumbu; Bajra. 
Rice ; Paddy. 
Maize. 
Sugarcane. 
Cholam; Juar. 
Ragi. 

Wheat. 

Barley. 

I Bamboos. 
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HYMENOPTERA. 

FORMICID^. 

DORYLUS ORIENTALIS, Westwd. 

Doryliis orientalis, Westwd., P.Z.S. (1835), 72; Bingham, Faun. 
Ind. Hym., II, 4—6, ff. 6, 7 ; Lefroy, Ind. Ins. Pests, p. 231, f. 276, Ent. 
Mem. Dept. Agri., Ind., I, 128, f. 12, Ind. Ins. Life, p. 227, f. 130; 
Green, Perad. Circ. Ill, No. 22, p. 292. 



Tig. Ill .—DoryluR orientalis, male and worker. (Original.) 

Throughout Southern India. 

LifeJiistory.—'i^ot known. 

Foodplants.—Coconut seedlings, groundnut (roots). 

Status.—Ruther doubtful. Occasionally a pest, attacking grow¬ 
ing plants; has been noticed to attack young coco-palms in 
Southern India and in Ceylon to perforate the pods of groundnuts 
and consume the contents. Specimens in the Coimbatore collection 
also are labelled as “ attacking roots of groundnut.” Other speci¬ 
mens were found at roots of coffee but no damage seemed to have 
been done. Has also been found damaging sugarcane. 

Control .— ? 

Remarks .—The workers are very similar in habits and appear¬ 
ance to some termites, but the males (which often come in to light 
at night) are quite different. 

SOLENOPSIS GEMINATA, Fb. 

Atta geniinata, Fabr., Syst. Piez., p. 423 (1804). 

Solenopsis geminata, Bingham, Faun. Ind. Hym., II, 158-159, f. 64 ; 
Lefroy, Ind. Ins. Life, p. 229. 



pm. 


Fig. 112 .—Solenopsis geminata, worker. The smaller figure shows the 
natural size. (Original.) 
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Distribution .—Probably throughout Southern India. (Not noted 
from Bellary or Malabar.) 

Lifehistory .—Nest in the ground. 

Food .—Sometimes found attacking young cotton seedlings and 
buds of hollyhock, brinjal, crotons, ailanthus, etc. 

Status .—May do damage, even to killing the plant, by biting the 
tender buds and shoots and growing the leaves. 

Control. —(l) Killing the nest where found. 

(2) Ringing of plants with ashes or painting crude od emulsion 
on to the stem or branches attacked. 

MONOMORIUM GRACILLIMUM, Sm. 

Myrwica gracillinta, Smith, J. Linn. Soc., VI, 34 (1861). 

Monomorium gracillimum. Bingham, Faun. Ind. Hym,, II, 210-211. 



Fig. 113. —Monotuariiiiii graciltimuiu, worker. 'I'he small fifciire shows 
the natural size. (Original.) 


Distribution. —Coimbatore. Probably widely distributed in 

Southern India. 

Lifehistory .—Nest in the ground, in cracks of walls, cdc. 

Food .—A scavenger of dead insects, feeding also on provisions 
such as sugar, bread, ghi, vegetable oils. 

Status .—A common pest of store-rooms and houses. 

Control. —(l) Destruction of the nest if it can be found. 

(2) Laying down baits {e.g., a sponge soaked in sugar and 
periodically dropping it in hot water), or permanent poisoned baits 
which the ants will carry off to their nests and feed to their young. 

Bingham f'/.r.y states that gracillimum is confined to 
Ceylon, being represented in India by mayri, Forel, but Coimbatore 
specimens appear to be gracillimum. 

18 -A 
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ce;cophylla SMARAGDINA, Fb, 

Formica smaragdina, Fabr., Syst. Ent., p. 828 (1775), 

(Ecophylla smaragdina, Bingham, Faun.Ind. Hym., II, 311; Lefroy, 
Ind. Ins. Life, p. 230, ff. 133—135 : Dutt, Ent. Mem. Dept.,‘Agri., Ind., 
IV, 254—260, ff. 21-22. 



Fig. 114. —Glcophylla smarag- Fig. 115. —Silken chamber spun 

dina, worker. The smaller ivconndhYunch hy CE. smaragdina. 

figure shows the natural size. (After Lefroy). 

(Original.) 

Distribution. —Throughout Southern India up to about 5,000 feet, 
occurring most abundantly in regions of heavy rainfall. 

Lifehistory. —Forms a nest in trees composed of leaves spun 
together by silken threads excreted by the larvre which are held 
in the jaws of the worker ants and applied to the situations in 
which the silk is required. Besides the main nest there are usually 
many subsidiary chambers of spun leaves containing plantsucking 
insects which are tended and defended by the ants. The males 
and females of this ant are green, the workers orange-red. 

Food. —Caterpillars, beetles, flies, ants, etc. 

Status. —Beneficial to some extent as predators on small insects 
of various sorts but harmful as protectors of noxious Scale-insects, 
etc., which are not only tended but deliberately introduced on to 
new plants by the ants, In mango gardens also these ants may 
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prove a great annoyance by covering the trees with their nests and 
attacking the mango-gatherers. 

Control —The nests are conspicuous and easily ojrened and 
killed by spraying or burning. 


CAMPONOTUS COMPRESSES, Fb. 

'formica compressa, Fabr., Mant. Ins., 1 , 307 (1787). 

Camponotns compressus, Bingham, Faun. Ind. Hym,, 11 , 351-352, 
f. 109; Lefroy, Ind. Ins. Life, p. 233, ff. 125-.128. 



Fig. 116 .—Camponotns compress us, worker. The small figure shows the 
natural siiie. ^Original.) 

Distribution .—Throughout the Plains of Southern India (not 
found in Malabar). 

Lifehistory .—Nest in the ground, often at the foot of a tree. 

Food .—A general scavenger, feeding in the field on honey-dew^ 
dead insects, etc., and attacking sugar in the house. 

Status .—Indirectly a pest as it tends and protects Scale-insects, 
Aphids, Membracids, etc., which may themselves do considerable 
damage by sucking the juice of plants. 

Control. —(l) The nests are fairly easily found and destroyed. 

(2) In the cases of trees badly attacked by Scales which 
were attended by these ants, it has been found that a band of tar 
and crude oil emulsion applied around the trunk of the tree 
keeps the ants from ascending, thus leaving the Scales open to 
attack by their natural enemies. 

Observation .—This ant has been noticed in active defence of a 
Scale-insect against a small parasitic lly which was attempting to 
parasitize the Scale. 


APIDiE. 

APIS DORSATA, Fb. 

Apis dorsata, Fabr., Ent. Syst., 11 , 328 {1793); Bingham, Faun. Ind. 
Hym., I, 557-5.S8, t. 4, f. n. 
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JTg. 117 .—Apis dorsata, worker. The stnall outline figure shows the 
natural size. (Original.) 

Distribiitiou .—Throughout the Hills :md sub-montane districts, 
apparently migrating into the Plains. 

Lifchistory .—A large single comb is formed, usually about 3 feet 
wide and deep, but often much larger; it is suspended under the 
horizontal branch of a tree or under an overhanging rock or similar 
situation. The colonies are gregarious and many combs are usually 
found together, the same locality being resorted to year after year. 

Status .—Very beneficial in pollination of flowers and useful as 
yielding honey and wax. 

Remarks —(l) This bee does not appear capable of domestication. 

(2) This is tlie Large or Rock Bee ; Tamil, Malanthcnee {Mown- 
tain Bee). 

APIS INDICA, Fb. 

Apis indica, Fabr., Ent. Syst. Suppl, p. 274 (1798); Bingham, Ftiun. 
Ind. Hym., I, 558 , t. 4, f. 12. 



Fig. 118 .—Apis indica, worker. The small outline figure shows the natural 

size. (Original.) 

Distribution .—Throughout Southern India. 

Lifehistory .—Several parallel combs, each about a foot wide and 
deep, are suspended usually in a hollow tree or similar more or less 
protected situation. The colonies are not gregarious. 
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Status. —Very beneficial in the pollination of flowers and useful 
as yielding honey and wax. 

Remarks. —(l) The races of this bee found in the Hills are very 
much darker than those found in the Plains. 

(2) This bee may be domesticated to some extent but will 
not remain in a hive for more than a few months as a rule. It is 
very subject to attacks of Wax-rnoth and does not store any great 
quantity of honey. 

(3) This is the Indian Bee, intermediate in size between the 
Rock and Little Bees and slightly smaller than the Eurojrean BeeJ 
in Tamil Thenee (bee). 


APIS FLOREA, Fb. 


Apis Jlorea, Fabr., Mant. Ins., 1 , 305 ; Bingham, Faun. Jnd.’Hym., 
1 , 559 , f. 187. 



Fig. 119 .—Apis florea, worker. The small outline figure shows the natural 

size. (Original.) 


Distribution. —Throughout Southern India, 

Lifehistory. —This bee builds a small single comb, usually about 
six inches broad and deep, which is generally slung from a branch 
of a bush. Colonies not gregarious. 

Status. —Very beneficial as a pollinator of flowers. The honey 
and wax, though of good quality, are produced in too small quantity 
to have much commercial value. The nests are commonly robbed 
when found and the honey eaten. 

Remarks.—{l) This bee is not likely to repay domestication. 

(2) This is the Little Bee ; in Tamil, Seruthenee (small bee). 
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SPHEGID^. 

OXYBELUS SQUAMOSUS, Sm. 

Oxybe/iis sqiiaiiwsus, Smith, T.E.S. (1875), 38 ; Cameron, Manch_ 
Mem. (4), III, 276 (1890); Bingham, Faun. Ind. Hym., I, 315 : 
Lefroy, Ind. Ins. Life, p. 209. 



Fk;. 120 .—Oxybelits sqiiainoanti. The figure .shows the iiatura,! si;io. 

(Original.) 

Distribution. —Guindy ; Coimbatore. Probably throughout the 
Plains of Southern India. 

Lifehistory.—^ot. known in detail. These wasps, however, are 
known to tunnel in sandy banks and to store their nests with 
Diptera. 

Food. —Adult flies of Phikenuitomyia insignis. 

Status. —Highly beneficial as predaceous on the above-named 
pest of cattle. 

Remarks. —This little wasp is found fairly commonly on and 
around cattle. It stalks Philcematomyia insignis when this fly is 
intent on sucking blood and seizes it, when wasp and fly usually 
drop to the ground ; the fly is stung and carried.off by the wasp 
and, so far as I have been able to observe, it is held by the sting- 
only (and not by the legs) during flight. Sometimes the wasp 
collects the female flies whilst these are ovipositing in cowdung, at 
which time the flies are in a rather helpless position, anchored (so 
to speak) by their ovipositor in the dung. This wasp does not 
attack Stomoxys or Plouseflies, as quoted by Lefroy (l.c.J ; if it does 
by error clutch a Stomoxys or h8ematophagous Muscid, both fly and 
wasp drop to the ground but the former is released immediately the 
mistake is discovered. As a check on Fliilmmatoinyia this little 
wasp is most efficient and useful. 
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TENTHREDINID/E. 

ATHALIA PROXIMA, Klug. (PLATE 11, FIGS. 12, 13 .) 

Tenthredo proxima, Klug, Berlin Mag., VII, 130 (1816). 

Athalia proxima, Lefroy, Ind. Ins. Pests, p. 152, Ent. Mem. Dept. 
Agri., Ind., I, 127, 357—370, t. 20, Ind. Ins. Life, p. 165, t. 9. 

Distribution. —Coimbatore, Shevaroys, Bellary, Godavari, Banga¬ 
lore, Bababudins. 

Lifehistory. —Eggs are thrust into the tissue of the leaves of the 
foodplant, being deposited singly during the day-time. The larva 
hatches out after about a week and feeds on the leaves, eating 
holes from the edge and in the centre of the leaf- The young larva 
is greenish grey but it becomes darker as it grows until it is 
greenish-black when full-fed. It looks much like a Lepidopterous 
larva, but is easily distinguisheil by having eight pairs of prolegs 
besides the three pairs of thoracic (true) legs. When full-grown it 
constructs a cocoon in the soil; pupal period from lO days upwards. 
In some districts (Coimbatore) this insect is only found during the 
cold weather (November—February); in others (Bellary) it has been 
found during the South-West Monsoon (August). 

Poodplants- —Mustard, cabbage, radish, cauliflower, turnips. 

Status. —A minor pest of cruciferous plants, sometimes doing 
considerable damage to young seedlings. 

Control. —(l) Handpicking of larvae. 

(2) Protection of plants by spraying Naphthaline Emulsion 
or dusting with lime (20 pints) and kerosine (20 pints). 

COLKOPTERA. 

SCARAB/EID/E. 

HELIOCOPRIS BUCEPHALUS, Fb. 

Scarabu'us bncephalns, Fab., Syst. Ent., p. 24 (1775). 

Heliocopris bucrp/ialns, Lefroy, Ind. Ins. Life, p. 249, f. 141. 



IiG. 121 .—Heliocopris hucephalus. (After Hoviett.; 
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Distribution. —Bellary, Coimbatore. Probably throughout Plains 
of Southern India. 

Lifehistory ami Food .—The beetles collect animal dung and 
make it into balls which they roll away and bury in the ground. 
In some of these balls eggs are laid and the larva feeds on the 
dung. The exact lifehistory of all species is little known but in 
some cases it may extend over two years or more. 

Status .—Beneficial to some extent. 

Remarks.—h. very large number of species of these beetles 
exist in India and are commonly to be seen in dry places. They 
undoubtedly do a great deal of good by disposing of dung and 
ordure in the vicinity of habitations. 


CETONIAD^. 

ANATONA STILLATA, Newm. 

Cctonia stillata, Newm., Ent. Mag., V, 169 (1838). 
Anatona stillata, Arrow, Cetoniinae (F.I.), p. I 14 ( 1910 ). 



Fig. 122.— Anatona stillata. The small outline figure shows the natural 

size. (Original.) 

Distribution .—Hadagalli (September 1911). Bangalore (Arrow). 
Lifehistory .—Eggs are laid in moist places, the beetles burrow¬ 
ing about 2 inches underground and ovipositing there. The larvae 
probably feed at the roots of grasses and miscellaneous plants. 
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Eggs are perhaps laid about September, the beetles emerging about 
June in the following year. 

Foodplaiit. —Beetle on the ears of cholam and cumbu, tenai and 
ragi, devouring pollen of ear-heads in flower and milk of develop¬ 
ing grains. In the case of cholam, the beetles may enter the ear- 
head to the number of a dozen or more in one head and destroy the 
grains, filling the ear-head with excrement. 

Status. —A local pest of some importance. 

Control. —Collection of the beetles by hand-nets. 


OXYCETONIA VERSICOLOR, Fb. 

Cctonia versicolor, Fab., Syst. Ent., p. 51. (1775). 

O.vyeeto/iia versicolor, Lefroy, Ind. Ins. I^ife, i^. 258 (Glvcyphaiia) ; 
Arrow, Faun. Ind. Ceton, pp. 164—166, ff. 35~36. 



lac.. 12.).— O.yycctonia versicolor. The small outline fif'ure shows the natural 

size. (Original.) 

Distribution. —Bangalore, Bellary, Coimbatore, Madras. Proba¬ 
bly throughout Southern India. May to October. 

Lifehistory. —Not known. 

Foodplants. —The beetle feeds on flowers and tender grains of 
cumbu, cholam, tenai and other cereals. Sometimes on flowers of 
other crop and garden-plants, such as groundnut and Cosmos. 

Status: —Scarcely a serious pest as a rule. 

Control. —Collection of the beetles by hand and in hand-nets. 



EXPLANATION OF PLATE III. 


ORYCTES RHINOCEROS. 

Fio. I. Eggs. 

,, 3. Young larva. 

3 . Adult larva. 

4 . Pupa. 

,, 5. Beetle. 

„ 6 . Side-view of head of male beetle. 

» 7- >1 .» of female „ 

(The lines alongside the figures show the natural sizes.) 







HINOCERO- 




284 


SOME SOUTH INDIAN INSECTS, ETC. 
CHILOLOBA ACUTA, Wied. 


Celonia acuta, Wied., Zool. Mag., II, i, p. 87 (1823). 

Chiloloba acuta, Lefroy, Ind. Ins. Life, p. 258 ; Arrow, Faun. Ind. 
Ceton., p. 172, t. 2, f. 4. 



Fig. 124 .—Chiloloba acuta. The small outline figure shows the natural 

size. (Original.) 

Distribution. —Bellary, Bangalore, Coimbatore, Shevaroys, South 
Arcot. In September and October. 

Lifehistory .—Not known. 

Foodplants .—Ears of cholani, cumbu, etc., the beetles devouring 
the flowers and tender grains. 

Status .—Not a serious pest as a rule. 

Control .—Collection of beetles by hand and with hand-nets. 

Remarks.—Ano'^r’s. coloured figure scarcely gives a sufficient 
idea of the beautiful brilliant metallic green coloration of this 
beetle. 
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DYNASTID^E. 

ORYCTES RHINOCEROS, Linn. 

Scarabceiis rhinoceros, Linn. Syst. Nat. (x), 346 (1758). 

Oryctes rhinoceros, Lefroy, Ind. Ins. Pests, pp. 207'208, Ind. Ins. 
Life, p. 256, figs. 145, 146; Arrow, Faun. Ind. Dynast, pp. 278- 281, 
f. 63; Ghosh, Ent. Mem. Agri. Dept., Ind., Vol. II, 193—204, t. 27. 

(See Plate III.) 

Distribution. -Throughout the Plains of Southern India all the 
year round. 

Lifchistory.- The eggs are laid in decaying vegetation or rotting 
trees, often in palm trees attacked by Palm Weevil. The stout 
whitish grubs live in rotting vegetable matter. The beetle itself 
does damage by boring into the soft crowns of palm trees thereby 
providing a means of entry for the Palm Weevil to lay eggs. The 
grubs have been noted on decaying date stems, manure heaps, and 
on the dead top shoots of palmyras dead of bud rot. 

Foodplants.-—'?i\\va.s of various species; American Aloes (both 
beetle and grub). The beetle also occasionally bores into sugar¬ 
cane stems. (See figure 68.) 

Status—K serious pest, principally of palms. Possibly of im¬ 
portance also as a carrier of spores of fungal diseases of palms. 

Control .—All dead and rotten palms should be cut and burnt. 
Heaps of rotting vegetable matter near palm groves .should be 
regularly turned over and the grubs destroyed. The beetle comes 
to light and may sometimes be attracted by light-traps. In 
the Chittoor District (Nariambattu) the following method was 
reported to be adopted to trap the beetles. “ Wide vessels of good 
size filled with kitchen refuse, such as rice-water, etc., are kept 
among the plants at the rate of one for every ten or twelve palms. 
The liquid soon begins to ferment and emit a strong smell attracted 
by which the beetles are said to appear in good numbers and drop 
in, when they are collected and killed.” This methoil may be 
tried elsewhere. 

RUTELIDiE. 

ADORETUS BANGALORENSIS, Br. 

Adoretus hangalorensis, Brenske, I.M.N., V, 38, t. 4, ff. 1, 2 (1900). 

Distribution. —Bangalore. 

Lifehi.story .—Not known. Probably very similar to that of 
Anomala varians. 

Foodplant and Status.—The adult beetles were found attacking 
rose-bushes in the Government Botanical Gardens at Bangalore. 



EXPLANATION OF PLATE IV. 

ANOMALA VARIANS. 


I. Egg, newly laid, x 4. 

3. Egg just before hatching. 

3. Larva, dorsal view. 

4. „ lateral „ 

5. Pupa, dorsal view, partly enclosed in last larval skin. 

6. Pupa, ventral view. 

7. ,, lateral „ 

8. Beetle. 

(The lines alongside the liguro.s show the natural sizes.) 






PLATE IV. 
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Control. —ColIc;ction of the beetles by hand. 

Remarks. —This beetle is perhaps identical with A. ovalis, B 1 


-Adoretns hanHalorensis. The suiall outline figure shows the 
jiatural size. (From Indian Museum Notes.) 


ADORETUS CALIGINOSUS BICOLOR, Br. 

Adoretns caliginosii.'i, Burm., var. bicolor, Brenske, I.M.N., V, 38, 
t. 4, ff. 3- 4 (1900). 


Fig. 126 .—Adoretns caligiiiosiishicolor. The small outline figure show s 
the natural size. (IToin Indian Museum Notes.) 

Di.stribiition. —Bangalore. 

Lifehistory. —Not known. Probably very similar to that of 
Anomala varians. 
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Foodplant and Status. —The adult beetles were found attacking 
rose-bushes in the Government Botanical Grardens at Bangalore. 
Control. —Collection of the beetles by hand. 

ADORETUS OVALIS, Bl. 

Adoretus ovalis, Blanchard, Cat. Coll. Ent., p. 233; Sharp, 
A.M.N.H. (7) XI, 472-473 (1903). 



Flc.. 1.17 .—.Adoretus ovalis. Tlio small outline; figure shows the 
natural .si/t. (Original.) 

Distribution. —Coimbatore, Anantapur, Bellary, Godavari, 
Madras, South Arcot, all the year round. Ootacamund in April. 
Lifehistory. —Not known. 

Foodplant. —The beetle eats leaves of grape-vine and mango. 
It feeds on the foliage at night and often does serious injury. 
During the day numbers of them are often found hidden just under 
the surface soil around the plant. 


ANOMALA VARIANS, Oliv. (PLATE IV.) 

Anontala varians, Olivier, Ent. I, 5, p. 78, t. 10, f. 123 a. b ; Lefroy, 
Ent. Mem. Agri. Dept., Ind., II, 143—147, t. XIV, Ind. Ins. Life, 
p. 254, t. XIV. 

Distribution. —Coimbatore, Bangalore, Bellary, practically 
throughout the'year. 
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Lifehistory. —Th(3 comparatively-large white egg is probably laid 
in the soil in which the grubs live, feeding on roots of various 
plants. The full-grown grub is about 40 mm. long, dirty whitish 
with yellow head and legs and the abdomen incurved beneath. 
The pale-yellowish pupa is partly enveloped in the old larval skin 
which forms a kind of false-cocoon for it. The life-cycle is about 
6—9 months. 

Foodplants. —The grubs are bad pests on all garden plants, such 
as creepers, etc. 

In Coimbatore flights of this chafer generally occur when the 
North-East Monsoon breaks. 

Control. —No satisfactory method of dealing with the grubs can 
as yet be recommended for use on a field-scale. The beetles, when 
abundant, may be collected by hand, by hand-nets, and at light. 

NITIDULID^. 

CARPOPHILUS DIMIDIATUS, Fb. 

Nitidula dimidiata, Fab., Ent. Syst., I, I, 261 (l 792 ). 

CarpopJiilus diniidiatiis, Lefroy, Ind. Ins. Life, p. 297. 



Fig. 128.— Carpophilns diimdiatiis. The small figure shows the 
natural size. (Original.) 

Distribution. —Throughout Southern India all the year round. 

Lifehistory and Fwd. —Not fully worked out. The larva probably 
feeds in rotting vegetable matter, pupating in the ground. The 
beetles are found in rotting vegetable matter (rotten fruit, etc.) and 
some species of this group occur in flowers. 

Status. —Not known to be a pest but may prove to be so by 
carrying fungal and ocher diseases from attacked trees, etc., and so 
infecting healthy ones. 

Remarks. —The insects of this group, though numerous in India, 
are small and inconspicuous. In their habits they are very varied 
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most being founci on or in rotting animal and vegetable tissues, 
whilst some live in flowers, and the larva of one species (in Italy) 
is recorded as pretlaceous on a Scale-insect. 


TROGOSITID^. 

TENEBROIDES MAURITANICUS, L. 

I'endn-io maurhamciis, Linn., Syst. Nat. (ed. X), I., 417 
I'encbroidcs matirilaiiica, Lefroy, Ind. Ins. Pests, 251-2, f. 302, 
Ind. Ins. Life, p. 299, ff. 176 177; Chittenden, U.S.A. Entom. Bull. 4, 
pp. 122 124, f. 60. (1896). 



Distribution. -Vroh-AhX'/ throughout Southern India all the year 
rouml. 

Lifehistory .—The elongate, curved, pale-white eggs, measure 
about 2 mm. in length. The full-grown larva is nearly an inch 
long, stoutly-built, of a dirty whitish colour, with conspicuous 
smooth brown head and chitinous prothoracic and supra-anal 
shields, this latter terminating in a pair of short, sharp, projections. 
A single beetle may lay forty eggs. Exact life-cycle not known. 

Feed.- -This beetle is at times vegetarian in its diet, feeding on 
stored grain, groundnuts, etc,, and is sometimes at least predaceous, 
feeding on other insects which infest stored produce. Specimens 
were found in stored tobacco in Madras where they were presum¬ 
ably predaceous in the Cheroot Beetle. 

Status. Rarely a pest and often beneficial. Included here as 
an insect commonly found in stored grain, etc. 




EXPLANATION OF PLATE V. 

COCCINELLA SEPTEMPUNCTATA. 


1. Cluster of eggs on leaf, natural size. 

2. Eggs, enlarged. 

3,4,5. Larva in various stages, enlarged, 

6. Larva, natural size. 

7. Pupa, enlarged. 

8. ,, natural size. 

9. Beetle, enlarged, 

1 o. „ natural size. 

(The lines alongside the figures show the natural sizes.) 
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CUCUJID^. 

SILVANUS SURINAMENSIS, L. 

Dermestes surinamensis, Linn., Syst. Nat. (ed X), I, 357 (1758). 
Silvanus surinamensis, Lefroy, Ind. Ins. Pests, p. 252, f. 304, Ind. 
Ins. Life, p. 300, figs. 179, 180; Chittenden, U.S.A. Ent. Bull. 4, 
p, I 2 I, f. 59, Bull. 8, f. 4. 



Fig. 130. — Silvanus surinamensis, beetle and larva. The small figures show 
natural sines. (Larva after Chittenden.) 

Distribution .—Probably throughout Southern India all the year 
round. 

Lifehistory .— Not worked out in South India. 

Food .—Dried fruit, flour, etc. 

Status .—Not noted as a pest. 

EROTYLID/E. 

FATUA LONGICORNIS, Wied. 

Languria longiconiis, Wied, Zool. Mag., II, 48 (1823). 



Fig. 131. hatua longicor- FiG. 132. — -Fatuailongicor- 
nis, Male, (Original.) nis, Female, (Original.) 
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Distribufion. -Throughout the dry districts of Southern India. 
Lifehistory and Foodplant .not known in detail. 
The beetles are commonly found on Euphorbia antiquorum and 
larvae have been found in rotting branches of this plant which had 
previously been bored by a Phycitid larva. 

Status .—Not a pest. 


COCCINELLII)^. 

COCCINELLA SEPTEMPUNCTATA, Linn. 

Cocdnella septempunctata, Linn., Syst. Nat. (ed. X), I, 365 (1758); 
Lefroy, Ind. Ins. Pests, p. 273, f. 331, Ind. Ins. Life, p. 306. 

(See Plate V.) 

Distribution .—Throughout Southern India all the year round. 

Lifehistory and Food.-Tha yellow elongated eggs are deposited 
in clusters on plants affected with colonies of Aphids (Green-Fly). 

The brownish long-legged larvae are active and predaceous on 
the Aphids which they seek out and devour. The squat, brown, 
mottled pupa is affixed to leaves. 

Status.—Both larva and beetle are highly beneficial by feeding 
on Aphids. 

Remarks .—This particular .species of Cocdnella is found chiefly 
on wheat and mustard, but sometimes on paddy and other crops. 
Numerous other species are found in Southern India, the lifehistory 
in general being very similar. 

? COELOPHORA Sp. 




Fig. 133 .—Coelophora sp. The sinalter figure shows the natural size. 

(Original. I 

(Head and thorax orange-yellow, wing-cases black, each with 
four elongated orange spots.) 

Distribution.—ISUg'wis (Hillgrove; 4,200 feet). 

19-A 






EXPLANATION OF PLATE VI. 

EPILACHNA BEETLES. 

Fig. I. Epilachna d(>decastigma,e<gg. 


2. 


>- 

larva. 

3 - 


»> 

pupa. 

4 . 



beetle. 


,, 5. Epilachna 2'ii-piinctata^ beetle. 

„ 6. Beetles (both species) on plant, natural size, showing eggs, larvte, 

pupte, adults, and damage done. 

(The lines alongside the figures show the natural size-s.) 







EPILACHNA BEETLES. 
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Lifehistory and Food .—Both larv^ and beetles have been found to 
l)e predaceous on the Green Bug (Lecaniiim viride) of coffee, on the 
leaves of which the pup« were also found. 

Status .—Beneficial as predaceous on Lecanium viride. 

EPILACHNA 12-STIGMA, Mills. (PLATE VI.) 

Epilachna dodecastigma, Muls., Spec., p. 789; Lefroy, Ind. Ins. 
Life, p. 308, f. 188. 

Distribution .—Throughout Southern India all the year round. 

Z//f’/»'.syory. -The yellowish eggs are laid in clusters on leaves of 
the foodplant on which the stout, spinous, yellow grubs feed, 
eating the epidermal layer of the leaf in characteristic patches. 
The spuat, yellow pupie are attached head-downwards to leaves, 
or more usually stems, of the foodplant. The beetles also eat the 
leaves. 

Foodplants .—Solanaceous and cucurbitaceous plants ; especially 
on Brinjal. 

Status .—Often a serious pest on Brinjal and Bitter Gourd 
( MoinordicaJ. 

Control .—Collection by hand of the insect in all stages. .Spray¬ 
ing of plants in bad cases. 

Natural Enemies .—A small Chalcid was reared from a pupa of 
E. 12-stigma found in Bellary. 

Remarks .—The closely-allied and perhaps commoner species, 
Epilachna 28-punctata, is also shown on the plate (fig. 5), which 
depicts the colouring of the beetles as rather too deep a red. 

DERMESTID^. 

DERMESTES VULPINUS, Fb. 

Dcnncstcs vulpinus, Fab., Spec. Ins., I. 64 (1781); Lefroy, Ind. Ins. 
Life, p. 311, f. 190. 



tc. 134 .—Dcnncstcs vulpinus. The smaller figure shows the 
natural size. (Original.) 

Distribution .—South Kanara. Probably throughout Southern 
India, 
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Lifehistory and Food .—Not worked out in detail in India. The 
beetles and larvse usually feed on dead animal matter, such as fish 
manure. 

Status.~ ^Scarcely a pest as a rule. Usually rather beneficial as a 
scavenger and the larvae have been found feeding on pupa; of 
flies breeding in fish manure. At times, however, the beetle is said 
to be very destructive to silk-worm cocoons. 


DERMESTES Sp. 



I'lG. l.ij.— Deniiestes sp. The smaller tiKurc shows tilt' 
natural sfie. ((.XriKiiial.l 

Distribution- —Coimbatore. Probably throughout Southern India. 
Lifehistory and Food .—Not known in detail. The beetle has been 
bred from larvae found feeding on animal refuse in sparrows’ nests. 
Probably on any dead animal matter. 

BOSTRYCHID^. 

SINOXYLON SUDANJCUM, Lesne. 



t‘lG. 136.— Sriioxylon siidanicuin. The sinailoi lh;ure sliows the 
natural size. (Original.I 

Sinoxylon sudanicum, Lesne, Ann. Soc. Ent. France (1895). 176, 
(1906), 503 ‘‘ 504 > f- 534 ! King, 4th Rept, Wellcome Lab., Vol. B, p, 140, 
t. 9 , f. t. 




EXPLANATION OF PLATE VII. 

LAsIOL'ERMA SERRICORNE. 

1. Eggs- 

2. Larva, covered with particles of tobacco-leaf. 

3. Larva freed from particles of leaf. 

4. Pupa. 

5. 6. Beetle. 

7. Cheroot bored by beetles, showing holes of exit. 

(The lines alongside the figures show the natural sixes.) 







LASIODERMA SERRICORNE 
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Distribution. —Bellary, Coimbatore, Chingleput, Probably 

throughout Southern India all the year round. 

Lifehistory .—Not worked out in detail. Eggs are laid in dead 
wood, probably in galleries tunnelled by the beetles. Larvee in 
galleries in dead wood, in which the beetles also feed. Length of 
life-cycle is not known. 

Food .—Dry stems of Agathi, of Cambodia Cotton killed by Stem 
Weevil, and in almost any dry wood that is not too hard. 

Status .—Attacks only dead wood and is hardly a pest as a rule 
e.xcept when it bores into furniture, etc. 


RHIZOPERTHA DOMINICA, Fb. 

Synodendron dominicum, Fab., Ent. Syst., I, pt. 2, p. 359 (1792). 
Synodendron pusillum, Fab., Ent. Syst. Suppl., p. 156 (1798). 
Rhizopertha domiHica,l..e%x\e:, Knn.S.Fj. Fr. (1898), 332; Stebbing, 
I.M.N., VI, 25- 26; Lefroy, Ind. Ins. Life, p. 316 ; Chittenden, U.S.A. 
Ent. Bull. 96, pt. Ill, pp. 29—47, ff. 7, 8. 



Fig. 137 .—Rhizopcrtha dominica. The smaller figure shows the 
natural size. (Original.) 

Distribution .—Throughout Southern India. 

Lifehistory.--The white, elongate, pear-shaped eggs are laid 
loosely and singly amongst the food of the larvae, which hatch out 
after about 10 days. The larva when full-grown is slightly less 
than 3 mm. long, a white, fleshy grub swollen at either extremity 
but more swollen anteriorly. The whole life-cycle is probably less 
than two months. 

Food .—Stored cholam and cumbu ears; also recorded from 
stored wheat, paddy, flour, biscuits, etc. 

Status .—Apparently a minor pest of stored products. 

Control.— Fumigation and keeping stored grain, etc., in insect- 
proof receptacles. 
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PTINID.E, 

SITODREPA PANICEA, L. 

Dertnestes paniceiis, Linn., Syst. Nat. (ed. X), p. 357 
Sitodrepa panicea, Chittenden, U.S.A. Bull. No. 4, pp. 124—126, 
ff. 61, 62; Lefroy, Ind. Ins. Life, p. 318, f. 197. 



Fig. 138.— Sitodrepa panicea, beetle and larva. The .smaller figures 
show the natural sizes. (Larva after Chittenden.) 

Throughout Southern India. 

Lifehistory. —Eggs are laid in almost any dry substance of 
organic origin, the larvae, on hatching, tunnelling galleries in which 
they pupate in small cocoons. The entire life-cycle may be passed 
in less than two months. 

Food. —This species has been said to “ eat anything but cast 
iron, ” even perforating tin foil and sheet lead. Books, papers, 
stored grain and drugs of all kinds, boots, sheet cork, etc. 

Status. —An important pest of books and papers and hence of 
great importance in Libraries, Record Rooms, etc. 

Control. —Books and papers should be kept as far as possible in 
closed almirahs or boxes and protected with a plentiful supply of 
Naphthaline renewed regularly. Books in exposed shelves should 
be treated at least annually with Book Solution. (See iiage 172.) 

LASIODERMA SERRICORNE, Fb. (PLATE VII.) 

Ptinus serricornis, Fab., Ent. Syst., I, I, 241 (1792)- 

Lasiodorma testnceum, Duftschmid, P'aun. Austr., ID, 46 (1825); 
Lefroy, Ind. Ins. Pests, p. 253 , f. 305 , Ind. Ins, Life, p. 319, t. 19. 
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Distribution .—Throughout Southern India all the year round. 

Lifehistory .—The minute shining white eggs are laid on dried 
tobacco, being generally thrust in under a fold of the leaf; in the 
case of cheroots they are generally laid just under the outer leaf 
inside the open end. The eggs hatch after four or five days, when 
the grub emerges and tunnels through the tobacco until it is full- 
fed, when it spins a small cocoon covered with fragments of leaf in 
which it pupates. The complete life-cycle occupies about 8 TO 
weeks according to temperature and the beetles live a considerable 
time after emergence. The beetles are quite active on the wing. 

Food .—Dry tobacco as a rule. Occasionally found in other 
vegetable matter, such as opium leaves {i.c., the poppy petals used 
for wrapping opium cakes), turmeric, etc. 

Status .—A pest of great importance in cigar and tobacco 
factories. 

Control .—The most effective method is fumigation of the finished 
cheroots by exposing them to the fumes of Hydrocyanic Acid gas 
for 24 hours, then airing for half an hour, and boxing them imme¬ 
diately afterwards. This treatment does not injure the aroma of 
the tobacco. 

CLERID/E. 

NECROBIA RUFIPES, Fb. 

Dermestes rnfipcs, Fab., Spec. Ins., I, 65 (1781). 

NecroUa rnfipcs, Howard, U.S.A. Ent. Bull. 4, p. 105, f. 49; 
Lefroy, Ind. Ins. Life, p, 326, f. 204. 



1—I 

Fig. l.fu .—Necrohia ruftpes. The natural size is indicated by the linos 
alongside the figures of the beetle. (From Indian Museum Notes.) 



COLEOPTERA. 


297 


Dixtribution .—Probably throughout Southern India all the year 
round. 

Lifehistorv. - '&ggx, are laid in or on animal nuitter on which the 
larvre live. These are greyish-white, with a brown head, and a 
series of brown patches above, separated by a paler dorsal stripe. 
Pupation in a glistening, paper-like cocoon. 

"Animal matter-, especially dried meats such as Hams or 
Bacon. Found abundantly in Fish manure, both at the place of 
preparation on the Malabar coast and in Fish Manure .listributed 
inlaml. 

.S/uP/.S'. - Scarcely a pest. 

BUPRESTIDAi, 

PSILOPTERA FASTUOSA, Fb. 

Buprestis fastuosa, Fab., Syst. Ent., p. 216 (1774). 

PxHoptcra fasiiumu I.M.N., 11 , 45, HI, No. 6, p. 3, fig ; Slebbing, .nd. 
Forest. Bull. No. 12, pp. 7- 9, t. 2. 



I 'lC. 140.— Bnpyc'xtis fcjstuostt. The uiitliiie .sli.iw s tl-ie 

n.'itiir:il size. i( )ri,t;inal.l 

/)/.vPo 7 «/Ph«.— Throughout the Plains of Southern India. 
Lifchistory.~-The larva is a borer in the wood of trees. 

Foociplant.- Teak, and probably other trees. 

Status.- SVdte(] to have damaged the Government Teak Planta¬ 
tions at Nilambur in January 1890. 

Control. - t 





EXPLANATION OF PLATE VIII. 

SPHENOPTERA GOSSVPII, 

Fig. I. Larva inside stem of cotton-plant. 

„ 2. Larva, magnified. 

„ 3. Pupa in cocoon, inside .stem, x 3. 

„ 4. Pupa, ventral view, magnified. 

„ 5. Beetle, magnified. 

6. Beetle. 

,, 7. Hymenopterous parasite. 

(The lines alongside the figures show the natural sires,) 
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SPHENOPTERA GOSSYPII, Kerr. 

Sphenoptera gossypii, Kerr., Ann. S.E. Belg. XXXVI, 195 (1892); 
Lefroy, Ind. Ins. Pests, )3p. lOO —103, if. I14—II9, Ind. Ins. Life, p. 
330, t. 20. 

? {Sphenoptera neglecta. King; King, J. Ec. Biol., IV, 42—44, t. 4 ; 
King, 4th Report Wellcome Lab., Vol. B, p. 134, Plate; Aulmann, 
Faun. deut. Kolon., pt. iv, pp. 18 —22.] 

(See Plate VIII.) 

Distribution. —Bellary, 

Lifehistory.—Eggs laid on the bark generally about midway 
between base and crown of stem. The larva on hatching bores 
into the stem, tunnelling a gallery up and down the centre 
When full-fed it prepares an exit hole, leaving only the bark intact, 
and pupates in the larval burrow, the beetle emerging through the 
hole previously prepared by the larva. 

Foodplants.-Cotxon (especially Egyptian). Hibiscus esculentus. 

Status. —A bad pest where it occurs but apparently rarely found 
in Southern India. 

Control. —Destruction of attacked plants which wither and are 
easily noticed. 

Notes.—( i) Except in Bellary, this insect has not been noted on 
Cotton in the Madras Presidency. 

(ii) Two parasites (Hymenopterous) have been reared 
attacking the grub. 

(iii) Local cottons were not found to be attacked so much 
as exotic ones. 


SPHENOPTERA ARACHIDIS, Lefroy MS. 



Fig. l^\.—Sphenoptera aruchidis. Fig. 142 .—Sphenoptera ara- 

1, Pupa in cocoon (natural size); chidis. The small outline 

2 , Larva in root (natural size) ; figure shows the natural 

J, Larva (magnified). (Original.) size. (Original.) 

Distribution.—In all Groundnut-growing districts of Southern 
India, occurring from middle to end of cropping-period. 
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Lifehistory. —Sinall flattened scale-like elliptical eggs are laid 
on the stem or on one of the branches of the plant sometimes away 
from the stem. The grub is 1^4 inches when full fed. It bores down 
along the stem tissue to the roots, flevouring the main root. The 
pupation period lasts lO days, the milk-white pupa being formed 
in the larval burrow. 

Foodplants. —Chiefly groundnut (called the Verpuchi of ground¬ 
nut) and other leguminous plants such as Cow-peas, Redgram, 
Horsegram, Agathi, Cassia, etc. Also found in wild sannhemp 
(Crotdhv'ia striata). 

Status. —A serious pest in certain years especially in South Arcot 
where groundnut is grown extensively. 

Control. —Destruction of alTected plants is the only remedy that 
can be advocated at present pending further investigation. 

TENEBRIONID/E. 

GONOCEPHALUM HOFMANNSEGGI, Stev. 

. . . . hofmannseggi, Steven, Nouv. Mem. Mosc., I, 96 (182Q). 

Opatrum, Lefroy, Ind. Ins. Life, p. 338. 



Fig. 143. —Gonoccphahtni liofniaiiiiseppi. The small outline fii=ure shows 
the natural .size. (OrfEjiMal.) 

Distribution. —Trichinopoly—probably throughout Southern 

India all the year round. 

Lifehistory and Food. —The larvae of these beetles are found on 
the surface of the ground where they feed on deatl and decaying 
vegetable matter. Exact lifehistory not worked out. 

Status. —These beetles sometimes occur in enormous numbers 
and enter houses in such quantities as literally to cover the walls of 
rooms. Occasionally they do damage to potatoes, grape-vines, etc., 
but as a rule they are probably rather beneficial as scavengers of 
dead vegetable matter. 
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TRIBOLIUM CASTANEUM, Hbst. 

ColydiiDu castivu’iini, Herbs!, Kafer, VII, 282, t. II2, f. 13 (l 797 ^' 
Triboliiiiii castancmn, Macleay (1825); Blair, E.M.M. (1913), 222 - 
224. 

'rrihuUnm fcrnigincum, aiict. (nec; Fabr.); Chittenden, U.SA. 
Ent- Bull. No. 4; Lefroy, Ind. Ins. Pests, p. 253, f. 307, Ind. Ins. 
1 .ife, p. 338, f. 21 5. 



I'lO. H4.— Tii'lioliu III Ciistanciini. Tlir small shows tlu" 

natiii'al si;a‘. U 

Disitributioti. —Throughout Southern India ; all the year round. 

Lifchistory. - The minute white eggs are laid, usually thrust into 
eracks, on the .surface of stored seeds or of the receptacles in which 
these are contained. The full-fed larva is about 5 nim. long, 
whitish-brown, with darker legs and a pair of anal spines. The 
pupa is white and nakeil and the pupal stage lasts for 4 or 5 days. 
The beetles also feed on stored substances. 

Fwu/. -Stored pidses, grain, flour, tiried insects, etc. 

Status. -A. serious pest of stored products, not only by the actual 
quantity eaten but on account of the extremely nauseous smell and 
taste which it communicates to infected substances. 

Control. —Fumigation and subseriuent storage in Insect-proof 
receptacles. 

COSSYPHUS DEPRESSUS, Fb. 

% 

Lampyri.s (lcpre.‘:.sa, Fab., Spec. Ins., L, 254 (1781). 

Cossyphus ih’pn\ssii.s, Lefroy, Ind. Ins. Life, p. 339, t. 21, f. 4. 

Distribution. ^ God-A\'-Ax\, Bangalore, Bellary, Coimbatore. May 
to July and September to November. Probably throughout 
Southern India. 
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Lifchistury .—Not known. 

Food. .Not known—probably dead vegetable matter. 

Remark .^.—Often comes in commonly to light at night. A very 
curious beetle on account of its strong resemblance to a seed. 


RHYTtNOTA l.MPOLtTA, Fairm. 

Rhylinota impoHta, Fairm,, Ann. S.E. Belg., XL., 8 (1896). 


Fic.. I4(-). Rliytiiiotti iiirpolita . The ^siiiali lifairc stiows llic iiatui;il si/r. 

(Oi'igiiial.l 
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Distribution. —Probably throughout Southern India all the year 
round. 

Lifehistory and Food. -Early stages not known- Probably feeds 
on dead vegetable matter on or just below the surface of the ground. 

Remarks. —A conspicuously common beetle to be seen wandering 
about over the ground in dry, open places. 

MELOID^. 

(CANTHARID,^; MYLABRIDAi.) 

GNATHOSPASTOIDES ROUXI, Cast. 

Cantharis rouxi, Cast,, Hist. Nat., II, 274 (1840), 

Cantharis (Epicauta) rouxi, Lefroy, Ind. Ins. Life, p. 346. 



Fig. 147. —Gnathospastoides rouxi. The small figure shows the 
natural si^e. (Original.) 

Distribution. —South Kanara, Kistna, Kurnul, Bellary, Coimba¬ 
tore ^probably throughout the Plains. 

Lifehistory. —Eggs were laid in captivity (in October 1911) in 
groups of 50 to 125 each. The young larvae hatched out after about 
fifteen days and were extremely active. In captivity the larva 
was found to feed freely on egg-masses of the Deccan grasshopper. 
Further details of lifehistory not worked out, but this beetle has 
been bred from a pupa found with these egg-masses. 

Status. —The beetle itself often does considerable damage to 
ear-heads of cumbu, cholam and tenai, eating the pollen so that no 
grain is formed. In its early stages, however, it is probably bene¬ 
ficial by acting as a check on the increase of grasshoppers. 
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LYTTA TENUICOLLIS, Pall. 

Cantharis tenuicollis, Pall., Ic. Insect., p. 102, t. E, f. 35 (1781— 
1806.^); Lefroy, Incl. Ins. Pests, pp. 205 206, f. 243, Ind. Ins. Life, 
p. 346, f. 220. 



Fig. 148 .— Lytta tenuicollis. The small hgiire -shows the natural siiie. 

(Original.) 

Distribution. —Kurnul, Bellary, Coimbatore, Tanjore, Tinne- 
velly ; September to November. 

Lifehistory. —The whitish-yellow cigar-shaped eggs are laid in 
the soil in a mass which may contain over 400 eggs ; the eggs seem 
to be deposited at night and one female may lay more than one 
egg-mass on subsequent nights. The young larvae hatch after 
about 12—14 days. The larvae probably feed on egg-masses of 
grasshoppers but the lifehistory is not known as yet. 

Status. —The beetle does considerable damage to ear-heads of 
jola, cumbu, etc. 

Control. —The beetles are attracted to light at night or may be 
collected during the day-time. 

ZONABRIS PUSTULATA, Thnb. 

. . . . pustulata, Thnb., Diss. Nov. Spec. Ins., VI, 113, f. 13 

(1791). 

Mylabris pustulata, Lefroy, Imi. Ins. Life, p. . . , , f. 219. 

Mylabris sula.’, P'ab. Ent. Syst. Suppl., p. 120 (1798). 



Fig. 149. -Zonabris pustulata. (Original.) 
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! Mcloe cichorii, Linn., Syst. Nat. (ed. X), I, 419 (1758). 

Distribution. —¥o\.md very commonly all over South India. 

Lifehisiory .—Eggs are laid in masses (one mass found to contain 
106 eggs). The eggs are bright-yellow, elongate and cylindrical. 
Further history not known. 

Foodplants .—The beetle feeds on the flowers and temler shoots 
of many plants sucli as cotton, gogu, redgrani, groundnut, cowpea, 
lab-lab, Cucurbitaceae, wild Ipomoeas, prickly-pear, garden spp. 
of Hibiscus, rose plants, sometimes fount! on cereal ear-heads also 
such as cumbu, tenai and cholam. Especially on yellow flowers. 

Control .—Collecting by hand with small nets. 

Observation. The correct name of this extremely common beetle 
seems to be a matter of doubt. It has for a long time been known 
as Mylabris pustulata but specimens very similar in appearance have 
been returned by Dr. Creighton Wellman under the name of Zona- 
bris orientalis, Mars. Probably there are several closely allied 
forms confused under the name pustulata. Linne’s cichorii is 
perhaps a composite species and probably inculded the beetle here 
referred to. 


ZONABRIS Sp. 



I'lG. I.S2.—.Adult Beetle. 

Zonahris .sp. 'J'he smaller figures show the natural sizes. (Original.) 
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Distribution.—^eW'dry (Hadagalli). 

Lifehistory. —Eggs are deposited in the soil and the young 
larvse, on emerging from the egg, seek out the egg-masses of the 
Deccan grasshopper and devour these. 

Foodplants. —The perfect beetle has been found on flowers of 
Phaseolus aconitifoUus (Madiki). 

Status. —This insect is an important check on the Deccan grass¬ 
hopper in the Hadagalli district. 


“CANTHARIS” RUFICOLLIS, Oliv. 
(dull-grey-blue species with orange-yellow thorax.) 

Cantharis ruficollis, Olivier, Ins., 46, t. i, f. 6. 

Lytta ruficollis, Fab., Ent. Syst., I, ii, 85 (1792). 



Eig. 153 .—Lytta ruficollis. The outline figure show.s the 
natural si;!e, (Original.) 

DLstribution.—Bellavy, Kurnul, Coimbatore, Tanjore, Tinnevelly ; 
October to December. 

Lifehistory. —-Not known. 

Status.—Beetle does damage to ear-heads of Cumbu and Jola, 
similarly to other Cantharids. 

Control. —May be collected by hand. Is attracted to light at 
night. 

Remarks. —This species seems to agree sufficiently well with 
Fabricius’ brief description. 


30 
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EPICAUTA Sp. 




Fig. 154. —Epicauta sp. The smaller figure shows the 
natural size. (Original.) 

Distribution. —South Kanara ; in October. 

Lifehistory. —Not known. 

Status. —Local pest of paddy, eating flowers and also attacking 
ripe ear-heads. 

Control. —Collection by hand is indicated. 

BRUCHIDzE. 

PACHYMERUS (BRUCHUS) CHINENSIS, Linn. 

Curculio chinensis, Linn., Syst. Nat. (ed. X), p. 386 (1758). 

Bruchus chinensis, Lefroy, Ind. Ins. Pests, pp. 255-256, ff, 311, Ind. 
Ins. Life, p. 350, f. 223. 

Pachymeriis chinensis, Chittenden. U.S.A. Dept. Agri. Ent. Bull. 
96, pt. 6 (1912). 




Fig. 155. —Pachynicrus chinensis. Magnified; the small figure shows 
the natural size of the beetle. (Larva after Chittenden,) 
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Distribution. —Probably throughout Southern India all the year 
round. 

Lifehistory. —The clear translucent egg is about -53 mm. long by 
•3 mm. broad. The eggs are laid in the field on the outside of a pod 
of gram and twenty or more eggs may be laid on one pod, green 
pods being preferred to dry ones. The eggs hatch after seven or 
eight days and the young newly-hatched grub is slender, darkish- 
coloured, and hairy, with long slender thoracic legs and a well- 
developed prothoracic plate which is armed with peculiarly sharp- 
toothed edges, which help the grub to bore through the shell of the 
pod, which the grub at once proceeds to do, and then eats its way into 
a seed. Soon after entering the seed, the first moult is undergone 
and the larva now becomes a thickset grub with three pairs of short 
legs ; in its resting-position inside the seed it assumes a doubled-up 
attitude. It grows quickly and is full-fed after about ten days when 
it is plump and pale-white in colour. It then tunnels almost to the 
outside of the seed, leaving untouched only a thin partition of the 
outer husk, and prepares an oval chamber whose interior is 
smoothed off with a soft paste; in this chamber it remains motion¬ 
less for two days and then assumes the pupal state in which it 
remains for seven days. But the beetle does not emerge for another 
couple of days until its integuments are hardened; it then bites 
through the circular disc previously left in the seed by the grub and 
then makes its way through the seed-pod. The beetles are inactive 
during the day-time but fly actively at dusk and at night. One 
complete life-cycle occupies about 32 days. [Y.R.R.J 

Foodplant. —Red-Gram. 

Status. —A fairly serious pest to Red-Gram in the field. 

Attempts may be made to catch the beetles with hand- 
nets in the evening when they are abundant. 

Remarks. —Various species of Bruchuke have hitherto been 
confused in India under the name citincnsis; it is believed that the 
species here referred to is the true chinensis of Linnaeus. So far as 
observed hitherto in Southern India, this particular species lives 
only on Red-Gram in the field] Bruchitls living on stored seeds belong 
to other species. 


BRUCHUS THEOBROM^, Fb. 

Briichus theobronue, Fab., Syst. Ent., p. 63, Spec. Ins., I, 75 (1781I, 
Bruchus theobromatis, Gmelin, Syst. Nat. (Ed. XIII), p. 1735 - 
Distribution. —Coimbatore ; Bezwada, 


20-A 
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Fig. 156 .—Britchtis theohronice. The small figure shows the 
natural size. (Original.) 

Lifehistory. —Not known. Probably in stored seeds. 

Remarks. —Specimens from Coimbatore agree with an example 
received from Pusa under the name of theohromce, Fb. 

Note.—T here are apparently various other species of Bruchids, 
some of which infest stored seeds and others which live in seeds 
in the field, but it is not yet possible to give exact names of the 
various species. 

CARYOBORUS CONAGRA, Fab. 

Bruchus gonagra, Fab., Ent. Syst. Suppl., p. 159 (1798). 

Caryoborus gonagra, Lefroy, Ind. Ins. Pests, p. 255, f- 309 > Incl. 
Ins. Life, p. 351, f. 224 ; Ind. Mus. Notes, III, 14-15. 



Fig. 157 .—Caryohorus gonagra. The small figure shows the 
natural size. (Original.) 

Distribution. —Godavari, Kurnul, Bellary, Coimbatore, Chingleput; 
all the year round ; generally in February and March on Tamarind. 
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Lifehistory. —Eggs are probably laid on the young seed-pods of 
Cassia and Tamarind. The newly-hatched grub tunnels through 
the pod-capsule and into a seed. When full-fed the grub spins a 
cocoon of matted white threads within which it pupates, the beetle 
cutting its way out through cocoon and outer skin of the fruit- 
capsule. Length of life-cycle not known. 

Foodplants. —Tamarind (Tamarindus indica), Cassia spp., Acacia 
spp. 

Status. —A minor pest of stored Tamarinds when these are stored 
with the seeds. 

Control. —Removal of Tamarind-seeds before storing will avert 
attack. 


CHRYSOMELIDTD. 

SCELODONTA STRIGICOLLIS, Mots. 

Odontionopa strigicolUs, Mots., Bull. Mosc., XXXIX, 409 (1866). 
Scelodonta strigicolUs, Lefroy, A.J.L, II, 292, I.LL., pp. 358-359, 

f. 232. 



Fig. 158 .—Scelodonta strigicolUs. The .small figure shows the 
natural size. (After Lefroy.) 


Distributim.~An2.nta.px1r, Bangalore, Coimbatore. 
Lifehistory. —Not known in South India. 

Foodplant. —Noted only on grape-vine hitherto. 
Status. —A serious pest of grape-vines. 

Control. —Collection by hand and spraying. 
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MONOLEPTA SIGNATA, Ol. 

signata, Olivier, Ent., VI, 665, t. 5, f. 89. 

Distribution. — Gan- 
jam, Coimbatore, Goda¬ 
vari, Bellary; through¬ 
out the year. 

Lifehistory. — Not 
known. 

Foodplants. — Colo- 
casia, chillies, radish, 
beet, cauliflower, cab¬ 
bage. 

Status. —Often seri- 
Fig. 159. — Moiiolcpta .'iii‘tiati7. The small ous on vegetable crops 
figure shows the natural si^e. (Original.) such as radish etc 

Cw/fl'c/.—Catching in small hand-nets and spraying with Naph¬ 
thaline Emulsion when bad. 

NISOTRA MADURENSIS, Jac. 

Nisotra madurensis, Jacoby, Ann. S.E. Belg., XL, 267 (1896). 



Fig. 160 .'—Nisutra inadurciisis. The small figure shows the 
natural size. (Original.) 
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Distribution .—Malabar (Taiiparamba), ? Trichinopoly ; in July 
and August. 

Lifehistory .—Not known. 

Foodplants. —Gogu, jute. 

Status .—The beetle eats the leaves but is not a serious pest. 
Control .—Collection by hand. 


AULACOPHORA ABDOMINALIS, Flj. 

. . . abdominalis, Fab., Sp. Ins., I., 151 (1781) 

. . . foivicollisy Kust, Kafer Eiirop., XXVIII, 100. 

Aulacophora foveicoUis. Lefroy, Ind. Ins. Life, p. 362, f. 236. 



Fig. 161 .—Aulacophora abdominalis. 1, Attacked root ; 2, Voung larva 
(magnified) ; 3, Full-grown larva (magnified); 4, Pupa (magnified) ; 5, Beetle 
(magnified) and 6, Natural size. (Figs. 1—1 after Shiraki.) 

Distribution .—Throughout Southern India up to at least 4,000 
feet. 

Lifehistory .—Larva in ground at roots of cucurbitaceous plants, 
feeding on roots. 

Foodplants .—All Cucurbitacese. 

Status .—Sometimes a pest of some importance ; usually occurs 
in fair numbers and does a good deal of damage on the whole. 

Control. —Hand-collection and spraying where bad. 
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AULACOPHORA ATRIPENNIS, Fb. 

. . . atripennis, Fabr., Syst. El., I, 482. 

Aulacophora cxcavata, Baly, J. Linn. Soc., XX, 18 (1888;. 



Fig. 162 .—Aulacophora atripennis. The small figure shows the 
natural sue. (Original.) 

Distribution .—All over South India. 

Lifehistory .—Not known. 

Foodplants .—On all cucurbitaceous plants. 

Status .—Not usually a bad pest. 

Control. —Hand-collection and spraying where bad. 


AULACOPHORA STEVENSI, Baly. 

Aulacophora stevensi, Baly, E.M.M., XXIII, 102, t. il, f. I; Jacoby, 
P.Z.S. (1887), 103, t. II, f. I. 



Fig. 16J .—Aulacophora stevensi. The small figure shows the 
natural size. (Original.) 



COLEOPTKRA. 


313 


Distribntion.---Chmg\e\:)\A, Godavari,Kistna, Coimbatore; August 
to December. 

Foodplants. —Snake-gourd, Bitter-gounl, Bottle-gourd. 

Status .—Not so widely distributed and injurious as the two other 
species of Aulacophora. It is specially destructive to flowers of 
gourd (snake gourd chiefly). 

Control. —Hand-collection and spraying. 


OIDES AFFINIS, Jac. 

Oides ajfinis, Jacoby, P.Z.S. (1883), 400, t. 45, f. 4. 



Fig. 164 .—Oides afftnis. The small Jii'ure shows the natural size. 

(Original.) 

Distribution.—M.A'Aydr (Shoranore) ; July and August. Nilgiris 
(Jacoby). 

Lifeliistory .—Not known. 

Fuodplant. —Paddy. 

Status. Sporadic ;ind local; doubtfully a pest. 


LEPTISPA PYGM/EA, Baly, 

Leptispa pygmcca, Baly, Cat. Hisp., p. 2 (1858); Lefroy, Ind. Ins. 
Life, p. 364, fig. 240 ; Weise, Wytsm. Gen. Ins. Fasc. 125, p. 66 
(I9H)- 


EXPLANATION OF PLATE IX. 

PHIDODONTA MODESTA. 

,, C A, B, one day old. 
l‘iG. I. Eggs < _ 

IC, just before hatching. 

2. Newly hatched larva .x 3. 

,, 3. Larva in mine in cane-leaf. 

„ 4. Full-grown larva 3. 

5- Pupfe X 3. 

' A. Immediately after emergence from pupa s 3. 

, „ , B. Fifteen minutes after emergence from pupa .x 3. 
., 6. Beetle J, ^ . 1 k .5 

j C. Thirty „ „ .x 3. 

[ D. Sixty „ „ X 3. 

7. Beetle showing disposition of spines. 















EXPLANATION OF PLATE X. 

HISPA ARMTGERA (/ENESCENS). 

1. Eggs inside leaf. 

2. Young larva, magnified. 

3. Larva burrowing inside leaf; the larval burrow has been cut 

4. Full-grown larva, magnified. 

5. 6. Pupa. 

7. Adult beetle. 

8. Beetle showing arrangement of spines. 

(The lines a)ongsiili; ihe figures show ihe n.stitral sizes.) 
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Fig. 165.~LeptispiT pygtiuca. The small figure shows the 
natural size. (Original.) 

Distribution. —South Kanara, Malabar, Mysore, Cochin ; July to 
October. 

Lifehistory. —The eggs are laid on Paddy leaves and the grubs 
also feed on the upper surface of the leaves, the attacked leaves 
usually folding over so as to hide the enclosed grub. The grub, 
when full-fed, pupates on the leaf, the beetles emerging after about 
4 days. 

Status. —Three to five larvae may be present on a single leaf, 
eating out longitudinal patches. The beetles also eat the leaves, 
but to a less extent. The insect may be a serious pest. It is 
said to be worst in wet weather. 

Control. —Bagging by hand-nets may be tried. 


HISPELLA RAMOSA, Gyll. 

Hispa ramosa, Gyllenhal in Schonherr, Syn. Ins., Vol. I, pt. 3, 
App. p. 6 {1817). 

Hispella ramosa, Weisc, Wytsm. Gen. Ins. Fasc. 125, p. 93 
(l 9 Xl)- 

Distribution. —Coimbatore (January to June). 

Lifehistory. —Not known. 

L'oodplants. —Grasses. 

Status. —Not found in sufficient numbers to constitute a pest. 
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I'lG. 166. —Hispella raniosa. The tignre to tlio right shows a .side-view 
of the head ; the small figure indicates the natural size. (Clriginal.) 


PHIDODONTA MODESTA, Weise. (PLATE IX.) 

Phidodonta nwdesta, Weise, D.E.Z. (1906), 404; Lefroy, Ind. Ins. 
Life, p. 365, Plate XXIIl ; Weise, Wytsm. Gen. Ins. Fasc. 125, 
p. 94 (1911). 

Distrilmiion. —Bellary, Godavari, Ganjam ; April to November. 

Lifehistory .—Eggs in leaves of Sugarcane, larva burrowing 
mines longitudinally in cane-leaves, pupa in leaf, beetle also eat¬ 
ing cane-leaves. 

Foodplan t .—Suga rca n e. 

Stci'd/i'. - Usually a minor pest of Sugarcane. 

Conlrol. Collection of larva; in their mines and of beetles by 
hand. 

HISPA ARMIGERA, Ol. (PLATE X.) 

Hispa dninyrni, Olivier, Entoiu. VI, 763, t. 1, f. 8 (1808); Weise, 
D.E.Z. (1904), 457, Wytsm, Gen. Ins. Fasc, 125, p. 103 (l9lt). 
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Hispa cyanipennis. Mots., Reise Amur, 11 , 238 (1861). 
hispa cenescens, Baly, J. As. Soc. Beng., LV, 412 (1887); Cotes, 
I.M.N., 37 (1889); Lefroy, Ind. Ins. Pests, pp. I 14 — Il 6 , Ind. Ins. 
Life, p. 364, f. 239. 

Distrihiition.^ln all rice-growing tracts of Southern India. 
Lifchistory. —The eggs are laid on leaves of Paddy in which the 
grubs tunnel, producing discoloured patches. Pupates in leaf. 
Status. —Occurs sporadically as a serious pest of Paddy. 

Control. —-Bagging by means of nets may be suggested as a 
remedy. 


PLATYPRIA HYSTRIX, Fb. 


Hispa hystrix, Fab., Ent. Syst. Suppl., p. 
Wytsm. Gen. Ins. Fasc. 125, p. 107 (1911). 



116 (1798); 



Wcise, 


Fig. 167.— Platypi'ia hystrix. The small ligure show.s the natural size. 

(Original.) 


Distribution. —Coimbatore; Tanjore (March to June). 

Lifehistory. —Not known. 

Foodplants. —Agathi, Lab-lab. (Also on Erythrina in Ceylon.) 
Status. —A minor pest, the larva mining portions of the leaves. 
Control. —Only collection by hand can be suggested pending 
fuller knowledge. 


ASPIDOMORPHA MILIARIS, Ol. 

Cassida miliaris, Olivier, Ins., p. 97, t. 2, f 25 ; Fabr., Syst. Ent., 
p. 91, Ent. Syst., I, 300. 

Aspidomorplia miliaris, Lefroy, Ind. Ins. Life, p. 366, f. 243. 
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Fir7. 168. —Aspidomorplia iniliaris. The outline figure show.s the natural 

si;:e. (Original.) 

Distribution. —Coimbatore, Bellary, Ramnad. Probably through¬ 
out Southern India all the year round. 

Lifehistory .—Eggs laid in masses on Convolvulacese, on which 
larv^ feed and pupate. 

Foodplants. —Convolvulacete. 

Status .—Harmless as a rule but may occur on sweet potato as a 
minor pest. 

COPTOCYCLA Sp. 


Distribution. — Goda¬ 
vari, Coimbatore, She- 
varoys. South Arcot, 
Tinnevelly ; throughout 
the year. 

Lifehistory. — Not 
known. 

Foodplant. — Sweet 
potato. 

Status .—Scarcely a 
pest. 



Fig.3169. —Coptocycla sp. The outline figure 
show.s the natural size. (Original.) 
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METRIONA Sp. 








Distribution. — South 
Arcot, T i n n e V e 11 y ; 
throughout the year. 

Lifehistory. — Not 
known. 

Foodplaut. — Sweet 
Potato. 

Status. —Scarcely a 
pest. 


Fig. 170.— Metriona sp. The outline figure 
shows the natural size. (Original.) 


CERAMBYCID^. 
DORYSTHENES ROSTRATUS, Fb. 



Prionus rostratus, 
Fab, Ent. Syst., I, 2, 
p. 243 (1792). 

Dorysthenes rostratus, 
Gahan, Faun. Ind. 
Ceramb., pp. 6-7, f. i. 

Distribution. —Coim¬ 
batore. In October and 
November. 

Lifehistory. — Not 
known. 

Foodplaut. — Larva 
probably bores in trees. 

Status. —Not known 
to be a pest. 

Remarks. — Often 
comes in to light in 
very large numbers at 
the beginning of the 
North-East Monsoon. 


Fig. 171 .—Dorysthenes rostratus, from a living specimen with jaws opened. 
The lower figure shows the incurved position assumed by the jaws after death ; 
note also the curious projection below the thorax. (Original.) 
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PRIOTYRANNUS MORDAX, White. 

Priorms niordax, White, Cat. Col. B.M. Longic, I, 18 (1853). 
Priotyrannus mordax, Gahan, Faun. Inch Ceranib., p. 22, f. 8 ; 
Lefroy, Inch Ins. Life, p. 371, f. 248. 




Fig. 172. —Priotyrannus mordax. The upper figure show.s the head 
and ja-w’s as seen from in front, (Original.) 

Distribution.—N'llgms, Anamalais, Kanara, Travancore. In 
August and September. 

Lifchistory. —Not known. 

Status. —Not known specifically as a pest. 

ACANTHOPHORUS SERRATICORxXIS, Ol. 

Prionus scrraticoniis, Olivier, Ent. IV, p. 14, t. 9, f. 33 (1795). 
Acanthophonis scrraticornis, Gahan, Faun. Inc). Ceranib., pp. 23 24, 
f, 9 ; Lefroy, Inch Ins. Life, p. 372, f. 250. 
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Distribution. —South Arcot, Bangalore, Cochin ; probably through¬ 
out Southern India. 

Lifehistory. —Not known. 

Foodplants. —Larva said to bore in mango. The beetle was found 
at Bangalore on a silk-cotton (Bonibax matabaricmn) in which it had 
probably passed its earlier stages. 

Status. —Not definitely noted as a pest but from its large size the 
larva is likely to do considerable damage to the trees it attacks. 

Control. —Where larval burrows are found, a mixture of two parts 
chloroform to one part creosote should be injected by means of a 
syringe. 


Fig. 173 .—Acanthophonis serroUcornis. (From an original photo 
by Murugesan.) 
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XYSTROCERA GLOBOSA, Oliv. 

Cerambyx glohosa, Oliv., Entom. IV, p. 27, t. 12, f. 8l (l 795 )- 
Xystrocera globosa, Gahan., Faun. Ind. Ceramb., pp. 106107, f. 42. 
Lefroy, Ind. Ins. Life, p. 372. 



Fig. 174 .—Xystrocera globo^ir. (Original.) 


Disirihutiini. —Coimbatore, Anamalais. September to October. 

Lifebistory .— 1 

^ f Not known in India. 

.SYrdH.s'. -Not definitely known as a pest in India. 

Reiimrks'. - Recorded as a serious pest of Siris (Albizzia lebhek) in 
Eg.VPt- 

STROMATIUM BARBATUM, Fb. 

Callidiion barbatum, Fab., Syst. Ent., p. 189 (l 775 )- 
Strnmatium barbatum, Gahan, Faun. Ind. Ceramb., p. I14, f. 45 ; 
Lefroy, Ind. Ins. Life, p. 373. 



Fig. 175. —Stroinatiuiu barbatum. The smaller figure shows 
the natural size. (Original.) 


21 
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Distrihiition.—HeW&ry. In June. 

Lifehistory. —-Not known in detail. 

Foodplants. —Found emerging from bamboo at Hagari. Stated 
by Lefroy to breed in Acacia catechu, Teak, Dalbergia sissu, etc. 

Status. —Not definitely recorded a.s a pest but likely to be so 
sporadically. 

NEOCERAMBYX PARIS, Wied. 

Cerambyx pans, Wied, Germ. Mag., IV, 167 (1821). 

Neocerambyx parts, Gaban, Fauna Ind. Ceramb., pp. 124125 ; 
Lefroy, Ind. Ins. Life, f. 257. 



Fig. 176 .—Neocerambyx pans. (After Lefroy.) 

Distribution. —Bangalore, Kollegal, Coimbatore. June to October. 
Lifehistory. —Not known. 

Status. —Larva probably bores in trees and does damage by its 
large size. See under Acanthophorus. 
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CHLORIDOLUM ALCMENE, Thoms. 

Chloridolum alcmene, Thoms., Syst. Ceramb., p- 568 (1865) ; 
Gahan, Faun. Ind. Ceramb., pp. 199'200; Lefroy, Ind. Ins Life, 

p. 374, f. 253. 



Fig. 177 . —Chloridohun ulcmeiw. (From Agricultural Journal of India.) 

/ >istribntion . —Coorg, Nilgiris. 

Foodplants, eh.—Larva boring into Orange-trees in Coorg. 

XYLOTRECHUS QUADRIPES, Chevr. 

Xytotrerhiis quadripes, Chevr., Mem. Soc. R. Sci. Liege, XVIII, 315 
(1863); Gahan, Faun. Ind. Ceramb., pp. 245-246, f. 90; Lefrov, Ind. 
Ins. Life, p. 374 - f- 254. 



Fig. 1,78. —Xylotrechus quadripes. The small figure shows the 
natural size. (Original.l 


2 I-A. 
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Distribution. —Throughout the Hill districts of Southern India. 
Usually two broods—about March and October. 

Lifehistory and Foodplant. —Eggs laid in stems of Coffee-bushes 
about ground-level. Grubs bore in stems and branches, being well 
known in Coffee districts as “ the Borer.” 

Status. —A serious pest to Coffee. 

Control. —Cutting out of attacked bushes, collection of adult bee¬ 
tles by hand, regulation of shade over coffee, scraping and white¬ 
washing of bushes just before eggs are due to be laid. 


BATOCERA RUBUS, Linn. 

Cerambyx rnbus, Linn., Syst. Nat., II, 625 (ed. XII) (1767)- 
Batocera rubra, Lefroy, Ind. Ins. Life, p. 375, f. 245 ; Green, 
Ceylon Agri. Dept. Bull. No. 3 (Jan. 1913). 



Fig. 179 .—Batocera ritbiis. (Original.) 

Distribution.—Throughout Southern India. Seems to emerge at 
the beginning of rains, in May and October. 

Lifehistory.—Eggs are laid in or under bark and the grubs 
tunnel into the stem or roots of the tree attacked. The larval stage 
probably lasts over a long time—possibly several years. When 
full-fed it pupates in its tunnel, the pupal stage lasting about one 
month. 

Foodplant. —Occurs commonly in Mango. Also attacks Duki 
Fig, Silk Cotton [Bombax mctlabaricum], Hevea (Para) Rubber. 




COLEOPTERA. 


325 


Control. —Injection of mixture of two parts Chloroform to one 
part Creosote into larval tunnels where accessible. Collection of 
adult beetles by hand. The beetles are often attracted to light at 
night. 

NOTE.—The specific name rubtis is apparently a proper name. 


CCELOSTERNA SPINATOR, Fb. 

Lamia spinator, Fb., Ent. Syst. Suppl., p. 145 (1798). 
Cwlostenia spinator, Lefroy, Ind. Ins. Life. p. 375. 



Fig. 180 .—Coelnsterna spinator. The small figure show= the 
natural size. (Original.) 


Distribution. —Bangalore, South Arcot, Tinnevelly ; probably 
throughout Southern India. 

Lifehistory and Foodplants.— Grvib bores in Babul (Acacia arabica), 
Casuarina, and Pomegranate. The adult beetles occasionally eat 
bark of cotton-plants, twigs of apple, rose, etc. 

Status. —A minorpest. Does a good deal of damage when 
abundant, as it is sometimes. 

CCELOSTERNA SCABRATOR, Fb. 

Lamia scabrator, Fab., Sp. Ins., I. 224 (1781). 

Coelosterna scahrata, Lefroy, Ind. Ins. Life, p. 375, 1 . 246, 255 ; 
V. S. Iyer, Ind. Forest. Bull. No. ii, pp. 7-8, t. 4, ff., 2 a, 2 b. 




iiXPLANA'riOiN OF PLATE XL 

APOMECYNA PE.RTIGliRA. 


I. Egg, magnified. 

3 . I'ull-grown larva. 

3, 4. Pupa. 

5. Beetle. 

6. Beetle on plant, natural size. 

7. .Stem cut open to show larvae and pupa, natural size. 

(The lines alongside the figures Ishow the natural sizes,) 
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Distribution. —Nellore, South Arcot; probably throughout the 
Plains of Southern India. 

Lifehistory. —Larvas bore into the wood of the roots of Casuarina 
trees. 



Fig. 181. —Coclosterna scabrator, larva and beetle. (After Lefro\-.) 
Foodplants. — Casuarina. 

Status. —Has been noted as very destructive to Ca.suarina in 
Southern India. 

Control .— ? 

STHENIAS GRISATOR, Fb. 

Lamia grisator, Fb., Mant. Ins., L, 136 137 
.Sthenias grisator, Lefroy, Ind. Ins. Life, p. 376. 



Fig. 182 .—Sthenias grisator. (Original.) 

Disiribution.—Coimbatore, Coorg. August to January. 
Lijehistory. —Not known. 

Habits. —Girdles twigs of Dadap (Erythrina), Tabernamontana, 
Croton, Rose-bushes, etc. 

Status. —A minor pest. 

Control. —Only collection of beetles and destruction by fire of 
girdled twigs can be suggested at present. 
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APOMECYNA PERTIGERA, Thoms. (PLATE XL) 

. . . . pcrtigera, Thoms., Phys., L, 6, p. 160. 

Apomecyna pcrtigera, Lefroy, Ind. Ins. Life, p. 376. tab, XXX. 
Distribution. —Only noted from Coimbatore; probably occurs 
throughout Southern India. 

Lifehistory and Foodpiants. —Larva bores in stems of pumpkin 
and probably other cucurbitaceous plants. 

Status. --A minor pest, which sometimes does considerable 
damage in Northern India. 

Control. —Destruction of affected stems and collection of beetles 
when seen on the plants. 

STIBARA Sp. 

Di.stribution. — Bellary, 
A n a m a 1 a i s ; probably 
throughout Southern 
India at low elevations in 
the Hills. 

Lifehistory and Food- 
plants. —Not known. 

I'lG. 183.— Stihara sp. tOriginal.l 

CURCULIONIDA'. 

EPISOMUS LACERTA, Fb. 


Curculio lacerta, Fab., Spec. Ins., I., 198 (l/Sl). 

Epi.wmus lacerta, Lefroy, Ind. Ins. Life, p. 384, t. 27, 1 '. 6. 




Fig. 



184 .—Episomus lacerta. The small hsure shows the natural size. 
(Original.) 


Distribution. —Bellary, Coimbatore, South Arcot. June to December- 
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Lifehistory. —This weevil has the curious habit of laying its eggs 
between folded leaves. The tips or other portions of leaves are 
folded over and kept in position by the legs. The long ovipositor 
is inserted into the fold, the sides of which are gummed together 
by a sticky secretion, and from four to twelve eggs are deposited 
in the chamber thus formed. The egg is oval, pale white and 
about mm. long. The eggs hatch after 12-14 days, the resultant 
white grubs being about 2 mm. long, legless, with a comparatively 
large head bearing a pair of moderate-sized dark mandibles, with 
distinct segments covered with numerous delicate hairs, and having 
the abdomen straightened out and not doubled up. The newly 
hatched grubs seem to bite their way out of the leafy egg-capsule 
and drop to the ground where they burrow down and probably 
feed on rootlets of plants. The eggs are laid on any thick fleshy 
leaf which will retain sufficient moisture to prevent the eggs from 
drying up. The complete lifehistory has not been followed 
through, but full-grown grubs, found at roots of pulses, were pale- 
white, fairly stout, about 15 mm. (3/5 inch) long, with a compara¬ 
tively large head and a straightened body. The number of eggs 
deposited by a single weevil is very large ; a female beetle captured 
in cop. on I2th August 1911 had laid I,li8 eggs by lOth November 
when it was still living and was liberated. [Y.R.R]. 

Foodplants. —Usually on pulses; probably feeds on most low- 
growing plants. 

Status. —An intermittent pest in local areas where pulses are 
grown. 

Control. —Collection by hand. Attraction to baits. Spraying 
of attacked areas, which are usually circumscribed. 

Natural Enemies. —A minute Chalcid ? parasitizes the eggs. 


CEUTHORRYNCHUS ASPERULUS, Fst. 


Ceuthorrhynchus asperulus, Faust, Deut. Ent. 



Fig. 185 .—Ceuthorrhynchus asperulus. The 
.small figure shows the natural size. 


Zeit. (1898), 323. 

Distribution .— 
Godavari, Kistna, 
Bellary, Coimba¬ 
tore. October to 
February. 

Lifehistory. — 
The egg is laid 
in a very young 
flower-bud, being 
thrust through a 
hole bored through 
the side of the 
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calyx into the bud ; from this hole oozes out a drop of sticky liquid 
which dries into a conspicuous red spot. The minute oval, creamy- 
white egg hatches into a tiny grub which eats its way to the pollen- 
sacs of the flower and feeds on them. The full-grown grub is about 
3 mm. in length, pale-white, head brownish and distinct irombody 
which is stout and somewhat doubled up when in the resting 
position. As the grub grows the flower also grows so th.it though 
originally the egg had been inserted low flown through the calyx, 
the mature grub is to be found on the pollen-sacs at the very apex 
of the opening flower. The grub devours portions of the petals as 
well as the pollen. When full-fed it emerges through a round hole 
cut clear through the base of the flower and drops to the ground, 
where it probably pupates in the soil. Exact life-cycle not yet 
worked out [Y.R.R.]. Possibly the grubs pass the period March to 
October in the soil (as larv*, pupae, or beetles mature but not yet 
emerged from the cocoon), the beetles attacking the next crop in 
October. The weevil itself also eats the floral anthers. 

Foodplcw t .—Re d-Gram. 

Status .—A minor pest. 

C'OTdri;/.---Collection of the beetles by hand may be tried. 


EUGNAMPTUS MARGINATUS, Past'. 
Eugnamptus marginatus. Past., A.M.N.H. (5), XI, I2v 

.‘fr 



Fig. 186 .—Eugnamptus marginatus. The small fifiure .shows tho- natural 

size. (Original.) 
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Distribution. -Godavari, Malabar. August to October. 

Lifehistory .—With its snout the weevil digs deep pouches into 
the tissues of the underside of a mango-leaf, on either side of the 
midrib, and lays its eggs singly in these cavities. The translucent 
oval egg is about 4 mm. long, and from lO to 20 eggs may be laid 
in a single leaf. The eggs laid in this manner, the weevil now 
proceeds to cut right through the leaf near the stem, so that the leaf 



Fig. 187 .—Eugnainptus iiiarginatus ovipositing in a mango-leaf; about half 
the- natural size. To the right is seen a single egg more highly magnified. 

(Original.) 

rails from the tree. The young grubs, on emergence from the egg, 
mine into the leaf, eating all that portion between the epidermal 
layers. The legless full-grown grub is about 4^ to 5 mm. long, 
flattened ; dirty green in colour, spiracles at the end of short lateral 
spine-like projections. When full-grown the grubs emerge from 
their mines in the leaf and burrow just below the surface of the 
soil, where they form oval chambers in which they pupate, the 
weevils emerging after 7 to 8 days. The weevil also eats small holes 
in the leaves. [Y.R.R.]. 

Foodplant. —Mango. 

Status .—A pest which may attain considerable importance when 
in large numbers ; in badly-infested trees practically all the young 
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shoots may have their leaves cut off, so that the trees liave to put 
forth leaves afresh. 

Control. —Collection and destruction of freshly-cut leaves con¬ 
taining eggs and young grubs. 


APION Sp. 
(Jute Apion.) 



Fig. 188. —Apron sp. The .small figure shows rhe iiatnrHl .si/c. (Original.) 

Distrihution.—GoAd.van, Bellary. In May and June. 

Lifehistory and Foodplant. —The minute, thick-set, dirty white larva 
bores in the stems and shoots of Jute; the pupa is formed in an 
oval chamber at the extremity of the larva! gallery. Pupal period 
about four days. 

Status. —An occasional and minor pest, causing withering of 
side-shoots but not (or rarely) the death or fracture of the main- 
stem of the plant. 

Remarks. —Also found occurring on Wild Jute fCorchorus triloai- 
laris). Parasitized by a small Braconid. 


LIXUS BRACTIYRHINUS, Boll. 



Fig. 189 .—IJxus brachyrhinus, beetle and side-view of head. The small 
figure .shows the natural s\xe. lOriginal.) 
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. . . . brachyrhimis, Bohemann, Schonherr Gen. Cat. VII, 

i, p. 464. 

Lixus brachyrhiniis, Lefroy, Incl. Ins. Life, p. 385. 

Distribution. —Coimbatore, South Arcot, Chingleput; probably 
throughout Southern India. Occurs all the year round. 

Lifchistory. —Larva bores in stems of cultivated Amaranths. 
The eggs are laid (probably inside the stem) under the axil of a 
leaf on one of the lateral branches, the newly-hatched grub tunnel¬ 
ling down the branch in an irregular zig-zag mine gTadually 
increasing in size until it reaches the main stem, where it bores 
down a little and then upwards until reaching the junction of 
another lateral branch where it forms an elongate chamber in the 
upper part of the burrow and pupates in this, the beetle emerging 
after about 14 days. 

Status. —A minor pest, capable of doing considerable damage to 
cultivated Amaranths as a single plant may harbour as many as ten 
or a dozen grubs. 

Control. —Destruction of attacked plants and collection of the 
weevils by hand. 


PARAMECOPS FARINOSA, Wied. 



Fig. 190 .—Paramecops farinosa. The small figure shows the natural size. 

(Original.) 
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. . . . farinosa, Wied., Germ. Mag., IV., 157 (1821). 

Panimecop.s farinosa, Lefroy, Ind. Ins. Life, p. 386. 

Dislrihution .—Throughout Southern India all the year round. 

Lifehistory and Foodplant .— Eggs are laid in the rind of Calotropij 
into which the young larvae tunnel. The beetle feeds on the leaves 
of Calotropis making unsightly patches. 

Shdui'.- -Scarcely a pest, but may do damage to the Calotropis 
plants where these are collected and used for manure. 


ATACTOGASTER FINITIMUS, Fst. 

Atactopaster finitimus, Faust., D.E.Z. (1904), 251 ; Lefroy, Ind. 
Ins. Life, p. 386, f. 263. 



Fig. 191.— Atactoi^aster finitimus, beetle and side-view of head. The small 
figure show.s the natural size, lOriginal.) 

Distribution. —Bellary, Coimbatore, Madura, Ramnad, Tinnevelly. 
Mostly found about October. Appears to exhibit a preference for 
areas of black-cotton soil. 

Lifehistory .—Not known. 

Fflodplants .—The beetle eats most low-growing plants. 

Status.—A serious local pest in Ramnad and Tinnevelly in some 
years in October, the beetles appearing in large numbers and 
devouring young plants of cotton, etc. 

Cwtfru/.—Collection of beetles by hand and by attraction to baits 
of fresh leaves placed around edges of fields. Fowls turned out 
into the cotton-fields help to keep these weevils in check. 



EXPLANATION OF PLATE XII. 

CYLAS FORMICATllUS. 


I. Egg. rnagnilied ten times. 

Eggs thrust into potato, twice natural size. 

3. Larva. 

4. Infected potato. 

5. 6. Pupa. 

7. Adult beetle, 

8. Antenna of female beetle (above) and of male (below). 

(The iiues alongside the ligures show the natural sizes.) 
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[Mango leaf-boring weevil.] 



Fig. 192:—Mango Leaf-boring Weevil. The small figure shows the natural 

size. (Original.; 

Distribution.—Godavari, Kistna, Guntur; March and July. 

Lifehistory. —The weevil bites into the under-surface of a mango- 
leaf and hollows out between the epidermal layers a small oval 
pouch into which is inserted a minute oval egg, about 3.3 mm. long, 
somewhat flattened and translucent. When the leaf is held up to 
the light the places of oviposition are distinctly recognisable as 
shining white dots. The newly-hatched grub begins to feed on and 
mine in the green matter of the leaf, of which between a quarter 
and half of one square inch is destroyed by each grub. The full- 
grown legless grub is about 3 mm. long, flattened, translucent, 
whitish, the green matter contained in its intestinal canal showing 
clearly through the transparent body. The grub cleans out a 
portion of its tunnel and converts it into a chamber roughly oval 
in shape, and changes into a pupa of normal weevil type. 
The beetle emerges four days after pupation and escapes by cutting 
a round hole in the wall of the pupal chamber. Life-cycle is 
probably, egg three days, larva five days, pupa four days, total 
12 days. [Y.R.R.] 

Statu.s .—A minor pest of local importance. As many as 20—30 
larvae may be found in one leaf and such leaves are so badly 
mined that they turn red-brown and dry up completely; in such 
cases a good deal of damage may be done. The beetles also may 
cut small holes in the leaves but the damage thus done is 
inconsiderable. 

Remarks .—In its general appearance and especially in the 
dilated hind-femora, this weevil bears considerable resemblance to 
a flea-beetle. It is very wary and active and jumps otf the leaves 
on the least disturbance. 

CYLAS FORMICARIUS, Fab. 

Attelabus formicarius, Fb., Ent. Syst. Suppl., p. 163 (1798), 
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Cylas formicaritis, Lefroy, Ind. Ins. Pests, p. 162, Ind. Ins. Life, 
p. 386, t. 26, Ent. Mem. Dept. Agri., Ind., 11 ., 155—159, t. XVIII. 

(See Plate XII.) 

Distribution .—Throughout Southern India, in the Hills up to at 
least 4,000 feet, probably all the year round. 

Lifehistory .—The small oval whitish egg is deposited in cavities 
bitten out by the beetle in the stems or tubers of the foodplant. 
The legless grub, which is whitish with a pale-yellow head, bores 
into the stem or tuber, the presence of the grubs often being shown 
by the development of dark patches around the attacked portions. 
Pupation in a small chamber at the end of the larval burrow, pupa 
whitish. The beetle emerges after about a week, the complete life- 
cycle occupying about one month. 

Foodplant .—Sweet potato (Ipomwa batatas). Probably also in 
stems of other species of Ipoma’a (t’.g., /. pes-capra’) though not 
definitely noted in India. 

This may be a very destructive pest to sweet potato 

crops. 

Cowfro/.- Collection of beetles by hand-nets anrl by attraction to 
light-traps. Planting of deep-rooting varieties of sweet potato. 
In bad cases of infection, only complete destruction of the whole 
crop is of any avail and sweet potatoes should not be grown in the 
vicinity for at least two years. 

APODERUS TRANQUEBARICUS, Fb. 

Attelabus tranquebaricus. Fab., Ent. Syst. Suppk, p. 162 (1798). 

Apoderus tranquebaricns, Lefroy, Ind. Ins. Life, p. 387, t. 27, f. 8. 




Fig. 193. — A) erits tranqucbaricus. The small figure shows the natural size. 

(Original.) 
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Distribuiion.-~- '}A'ddrds, Chingleput, South Arcot; January-Feb- 
ruary ; July-August. 

Lifchistory .—The oval yellowish egg, which is about 2 mm. 
long, is laid at the tip of a leaf which is doubled-up ; both sides of 
the leaf are cut across to the midrib, near the base of the leaf, and 
this terminal portion is rolled into a tight roll cigar-wise. It is not 
certain whether the weevil does this before ovipositing or not,— 
probably before. The egg hatches after four days. The small 
legless, yellowish grub has a brownish-yellow head with darker 
mandibles and a few short hairs are scattered over the body. The 
pupa, which is bright yellow in colour and about 3 mm. long, is 
enclosed in the fohled leafin the midst of black powdery excre- 
mentitious matter left by the grub. The beetle emerges through a 
hole through the side of the leaf-roll. [Y.R.R. and T.V.R.] 

Foodplant.--Cowntry almond (TcnniJialia caiappaj (Tam. Pinnai), 
mango. 

Statiii.~Not a pest. 


[GREEN-GRAM WEEVIL.] 



Fig. 194.—Greeu-KTaiii Weevil, beetle and side-view of head. The small 
figure shows the natural size. (Original.) 

Distribiitioii.—BeWary (Hadagalli) and Kurnul; November and 
December. 

Lifchistory and Foodplants .—The eggs are laid in a hole bored 
in a seed of green-gram (Phaseolus inunsoj or cow-pea, the female 
having previously eaten her way inside the pod. Three eggs are 
usually laid in one pod, one at each end and the third in the middle 
of the pod. The grub on hatching feeds on the seed, devouring 
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three or four seeds before it is full-fed, when it emerges from the 
pod and drops to the ground in which it pupates. 

Status. —A local pest which may at times do considerable 
damage. Said to occur more commonly on areas of black cotton 
soil. 

Control .—.? 


■r'-CIA 



I'lG. 195 .—Alcides collaris. 
The small figure shows the 
natural size. (Original.) 


ALCIDES COLLARIS, Pa sc. 

.. . . collaris, Pascoc, A.M.N.H. (5), XX, 358. 

Ak'ides collaris, Lefroy, Ind. Ins. Life, p. 388. 

Distrilnition. —Coimbatore ; Bellary. 
Lifchistory. —The female weevil 
gnaws a hole in the stem of the food- 
plant, deposits an egg and carefully 
covers it over with fibres of the stem. 
The grub on hatching bores into the 
stem but does not seem to tunnel 
far ; a swelling or gall is formed near 
the point of entry and in this the grub lives until mature, when 
it is seen to be a legless dirty-white larva usually found inside the 
gall in a doubled-up posture. The grub when full-grown prepares 
a thin tough brownish cocoon from which the weevil emerges 
after about eight days, waiting another three days or so before 
its integuments are sufficiently hardened for it to emerge into the 
open air. The total life-cycle, from egg to beetle, is about 35 days. 

Foodplants. —Green-gram IPhaseolus mnngo) and other pulses. 
Said by Lefroy to occur in sweet-potato fields but not found on 
that plant in Southern India. 

Status. —A minor pest. When eggs are laid in young plants 
they may be killed. In older plants the locality of the gall causes 
a point of weakness which may cause the plant to break off if 
strong winds occur. Usually one or two grubs occur in one plant 
but sometimes six or eight may be found. 

Control. —Collection of the beetles by hand. 

Natural Enemies. —A small blackish Braconid. 


ALCIDES BUBO, Fb. 


Ljo. 19(),--.4/c(dt’.s' 'J'lie .'^inall iigiivc shows the uatiir.d size, (Original.) 



22 




338 


SOME SOUTH INDIAN INSECTS, ETC. 


. . . bubo, Fab., Syst. EL, II, 474. 

Alcides bubo, Lefroy, Ind. Ins. Life, p. 388. 

Distribution. —Coimbatore, Bellary (Hadagalli), Madras (Saida- 
pet), South Arcot (Palur), Trichinopoly, Madura, Tinnevelly. 

Lifehistory. —The pale yellowish egg is laid in small holes in 
the stem of the foodplant excavated by the mother-weevil. After 
about five days it hatches into a pale whitish legless grub which 
burrows into the stem and grows until it reaches a length of 6--7 
mm. (i inch). The larval tunnel is bored, not up and down the 
stem, but immediately around the point of entry, so that a distinct 
swelling or gall is often formed around the seat of injury. The 
insect pupates within the larval burrow, the beetle emerging a 
week after pupation. 

Foodplants. —Agathi and Daincha (Seshania), Indigo (Indigofcra 
arrecta) and Cluster-bean (Cynmopsis psoralioides). 

Status. —A major pest of considerable importance in betel¬ 
growing districts. 

Control.-—} 

ALCIDES LEOPARDUS. Ol. 

. . . leopardus, Olivier, Ent., V, 83, p. 190, t. 22, f. 296. 

Akidcs leopardus, Lefroy. Ind. Ins. Life, p. 388, f. 261, c. 



Fig. 197 .—.Alcides leopardus. The small figure shows the natural size. 

(Original.) 

Distribution.—Coimhaiore, Saidapet, South Arcot (Palur). Prob¬ 
ably throughout the year. 

Lifehistory. —The beetle gnaws separate chambers in the leaf¬ 
stalk and deposits a single pale-yellow egg which seems always 
to be placed in only the second of the chambers excavated. The 
whitish grub, on emergence from the egg, bores down into the 
stalk and stem until full-grown, when it is nearly an inch long, 
stout, pale-white, with a dark head and prothoracic shield ; pupation 
in a chamber at the lower end of larval gallery. Pupa stout, 
pale-whitish, of general form of the beetle but with wings, legs 
and snout adpressed ventrally. Length of lifehistory not known. 

Foodplant. —Cotton and Hibiscus. 
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Status. —A very-minor pest, the plants being little injured even 
when the larval tunnel extends a long way down the stem. 

Control —? 

Remarks. —At Palur the grubs of this beetle had apparently 
been extracted by a bird which had ripped open tlie affected 
twigs. 


PEMPHERES AFFINIS, Fst. 

Fenipheres affinis, Faust, D.E.Z. (1898), 319. 

Phylaitis sp., Lefroy, Indian Insect Pests, pp. 103-104, ff. 120,121, 
Ind. Ins. Life, p. 389, t. 27, ff. II-16. 



.5. Rpctle, magniiicd. 4. Beetle, natural si/e. 

Fig. 198 .—Petnphcrcs affinis. (Ordinal.) 


Distribution. —Only found hitherto in the Coimbatore District 
all through season when cotton is in the ground. 

Lifehistory. —Eggs are presumably laid in the tissue of the stem 
at ground-level, where later are found the characteristic gall-like 
swellings caused by the tunnellings of the whitish grub which 
forms a spiral burrow within the stem, pupating therein when full- 
fed. Exact length of life-cycle not yet known ; it is probably 
quite short—three or four weeks. The adult beetles are very 
active. 

Foodplants. —Cotton (especially exotic varieties, such as Cambo¬ 
dia and Tree-Cottons) and Gogu (Hibiscus cannabinus). 

Control. —No satisfactory method has yet been found. 

Natural Enemies. —None found hitherto. 


22-A 






EXPLANATION OF PLATE XTII 

CALANDRA ORVZ^. 

Fig. I. Eggs laid on and in a wheat.grain x 8, 

„ 2. Larva feeding inside a wheat-grain x 8, 

3. Larva removed from grain x 16. 

,i 4. Pupa in natural position inside grain x 8. 

,, 5. Pupa removed from grain, ventral view x 16. 

„ 6. Beetle, dorsal view x 16. 

„ 7. ,, lateral view x 16. 

,, 8. ,, gnawing into a wheat-grain k 8. 

,, 9. „ inside a wheat-grain x 8. 

(The lines alongside the figures show the natural si^es.) 
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Fig. ] 99.—Cotton plant attacked by Stem-Weevil \Pempheres affinis). The 
sections at various levels show the extent of the lar\'al tunnels, (Original.) 
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CRYPTORHYNCHUS MANGIFER/E, Fb. 

Ctirculio mangiferce., Fab., Syst Ent., 139 , 66 (i77S)> Spec. Ins-, 

[, 177 {1781). 

Cryptorhynchtis mangifera. —Lefroy, Ind. Ins. Life, p. 389; 
Marlatt, U.S.A. Ent. Circ. No. 141, Figs. (1911). 



I'tc;. 200 .—Cryptorhynchus tuangiferte beetle and side-view of head. 

The small figure shows the natural siae. (Original.) 

Distribution. —Bangalore, Coimbatore, Madras. Probably wher¬ 
ever mangoes are grown in Southern India. Usually in June and 

July. 

Lifehistory. —-b>iot fully worked out. Eggs are probably laid in 
the young fruit into which the newly-hatched grub bores, taking 
up its position inside the embryo mango-stone whose interior it 
devours. When full-fed, the grub pupates inside the stone and the 
weevil bores its way out. Length of life-cycle not known ; probably 
only one brood annually, the beetles surviving as adults until the 
next mango-season. A specimen of the adult beetle was found on 
a coco-palm in Chittur in February 1908. 

Foodplant. —Mango (chiefly on sweet varieties). No alternative 
foodplant is known. 

Status. —Not a serious pest as a rule. A small proportion of fruit 
is spoiled by the weevils boring out of the fruit on exit from pupa. 

Control.—I 


CALANDRA ORYZ 2 E, Linn. (PLATE XIII.) 

Ctirculio oryz(E, Linn., Amoen. Acad., VI, 395. 

Calandra oryzce, Lefroy, Ind. Ins. Life, p. 390; Fletcher, A.J.I., 
October 1911, Plate. 



EXPLANATION OF PLATE XIV. 
RHYNCHOPHORUS FERRUGINEUS, 
Fig. I. Egg, magnified. 

„ 2. „ as laid in a cavity of palm-stem, 

„ 3. Young larva, magnifie<d. 

,, 4.. Adult „ „ 

,, 5 Cocoon inside palm-steiE. 

„ 6. Pupa rerpoved from cocoon 
„ 7. Beetle, magnified. 

„ 8. Lateral view of head of male beetle. 

„ 9- „ „ female „ 

(The lines alongside the figures show the natural sires ) 
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Distribution .—Throughout Southern India, all the year round. 

Lifehistory .—Eggs laid in grain in which the grub passes its 
whole existence pupating inside and only emerging as a perfect 
beetle. About six broods in the year. 

Foodplant -—Stored grain of nearly all descriptions. Parti¬ 
cularly wheat, paddy, etc. Occasionally found in the field on ripe 
ear-heads. 

Status .—A major pest causing great damage and loss. 

Control. Fumigation of affected grain. Thorough drying of 
grain before storage and thereafter storing in insect-proof recep¬ 
tacles. Parasitized to some extent by a small metallic-green 
Chalcid. 


COSMOPOLITES SORDIDUS, Germar, 


sordidus, Germ. 



Pig. 201. —Cusinopolites sordidus, beetle aiicl side-view of head. The small 
figure shows the natural she. (Original.) 
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Distribution. —Malabar, Coimbatore, Godavari, Ganjam. Prob¬ 
ably throughout the year. 

Lifehistory.— The eggs have not been noted but are probably 
laid in the substance of the root-stock of plantain-plants into which 
the beetles themselves burrow. The legless, dirty-whitish grub is 
more than half an inch in length, with a reddish-brown head. 
Usually a number of grubs occur in one root-stock whic:h is tunnel¬ 
led throughout. The attack is, as a rule, confined to the root-stock 
but sometimes extends a little distance up the stem. The grub, 
when full-grown, converts a part of the tunnel into an oval chamber 
lined with excreta and pupates therein, the beetle emerging from 
the pupa after about a week but taking three or four days longer 
for its integument to harden. 

Boodplant. —Plantain (Musa sapicntitun). 

-Usually a pest of minor importance, occasionally and 
locally doing considerable damage. In cases of slight attack 
there is little indication of damage, but where the attack is severe, 
the central shoot may wither or no fruit be produced. 

Control. —Care should be taken that all old stumps should be 
removed and destroyed when the new suckers are planted and 
these latter should be examined and not used if found to be 
infected. 

RHYNCHOPHORUS FERRUGINEUS, Fb. 

. . fernigineus, Fab., Enc. Meth., V, 473. 

Rhynchophorus ferrugineus, Lefroy, Ind. Ins. Life, p. 390, ff. 268- 
269; Ghosh, Ent. Mem. Agri. Dept., Ind., Vol. II, No. 10, Plate. 

(See Plate XIV.) 

Distribution.—Throwghoui .Southern India, probably throughout 
the year. 

Lifehistory. —Eggs are laid in the soft parts of palms, particularly 
where cut by toddy-drawers or injured by Oryctes. The stout 
whitish grubs mine through the tissues in all directions and, when 
full-fed, pupate in a cocoon made of twisted fibres. The complete 
life-cycle takes about two months, the adult weevils living two or 
three months more after emergence from the cocoon. 

Foodplants. ~-V'o.\vc\yx'A, date and coconut palms. 

Status. —A major pest of great importance in all palm-growing 
districts. 

Control. -- All cuts and wounds of palm-tissue should be pro¬ 
tected as far as possible by smearing with Tar. The control of 
the Rhinoceros beetle will directly lead to diminution in numbers 
of the Palm Weevil also. Badly affected trees should be cut down, 
split up, and burnt. 
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BRENTHID^. 

ORYCHODES INDUS, Karsch. 

Orychodes indns, Karsch, Mitth. Zool. Mus. Dresd.. I, 51 (1875). 



Fig. 202.~()rychodc!i indns. The small tigiive shows the natural sDe. 

(Original.' 

Distribution. —Nilgiris. Probably throughout Hills of Southern 
India. 

Lifchistory. —Not known. The beetles are generally found in 
or on dead trees and the larvje probably feed on rotten wood. 


IPIDJE (SCOLYTID^). 


CARDAMOM 

SCOLYTID. 

(A S 




si 




Fig. 203.—Cardamom Scolytid. The small figure shows the natural size. 

(Original.) 

Distribution. —Coorg. 

Lifehistory. —Not known. 

Foodplan t. —Cardajcnom. 
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Status. —A pest of very considerable local importance, from lO to 
30 per cent, of the capsules being bored and destroyed by the 
beetle. 

Control. —No definite measures, beyond collection and destruc¬ 
tion of attacked capsules, can be recommended pending local 
investigation of the work. 

XYLEBORUS FORNICATUS, Eicb. 

(Shot-hole Borer.) 

Xytcbonis fornicatus. Eichhoff, Rerl. Erit. Zeits. (1868), 151 ; 
Barlow, I.M.N., IV, 57-58, t. 5, f. 2; Green. Perad. Circ. II, No. 9, 
tab.; Watt and Mann, Pests of Tea, pp. 174 177, t. 4, f. 2. 



Fig. 204 .—Xylchorus foniicatv.'i. (After Indian Museum Notes.) 

Distribution. —Travancore (Pirmad and High Range). 

Lifchistory. —The beetle bores in stems of living plants and lays 
its eggs in the galleries. The larva is about 4 mm. long, legless, 
fleshy, white. Pupa soft, creamy-white, in the galleries, without 
cocoon. Only the female beetle is provided with wings and able 
to fly. 

Foodplants. —Tea, Annatto ('Atxn' orcUana); also occasionally in 
Grcvillca. Albizsia stipulata and A. woltucana, Cacao (Theobronui 
cacao), Guava (Psidiurn guyava), Cinchona, Rrythrina, Castor, 
and doubtfully in Lantana. (Green.) 

Status. —The Shot-hole Borer, so called because its galleries 
resemble the effects caused by firing a charge of small shot into 
wood, is said not to be common in Travancore and presumably does 
little damage. 
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Control. (l) Destruction by fire on the spot of all infected 
primings. 

(2) In cases of recent outbreak in a district, rigid cutting and 
burning of infested bushes. 

(3) Good cultivation, by keeping the tea-bushes in a vigorous 
condition, will help largely to withstand attack. 

Remarks.—I am indebted to Mr. Anstead for information regard¬ 
ing the occurrence of this insect in Southern India. 


1)1 PTE RA. 

HIPPOBOSCID^. 

HIPPOBOSCA MACULATA, Lch. 

Hippobosca maciilatn, Leach, Mem. Wern. N.H. Soc., II, 553, t. 26, 
ff. n -13 (1818); Austen, A.M.N.H. (7), XII, 258 (1903); Hewlett, 
Ind. Ins. Life, p. 656, t. 69, f. 7. 

Hippobosccisivce, Bigot, Ann. S.E. France (1885), 235. 



P'lG. 205 .—Hippobosa macnlata. The small figure shows the natural .size. 

(Original.) 


Distribution. —Throughout Southern India. 

Lifehistory and Food. —The eggs hatch inside the mother-fiy and 
the larvte are retained until they are full-grown, when they are 
extruded and at once pupate, the puparia being small round objects, 
at first whitish but later on turning dark brown. 

Status. —A pest of cattle, feeding solely on blood. 
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6V>«*y'/.—T hese insects can only be checked in the adult stage 
and deterrents are therefore indicated. 

HIPPOBOSCA CAPENSIS, Olf. 

Hippobosca capensis, Olfers, De Veget. et Anim. Corp., pars I, 
p. lOi (i8i6). 

Hippobosca francilloni, Leach, Mem. Wern. N.H. Soc,, II, 554 > t. 26, 
ff. 8—10 (1818); Austen, A.M.N.H. (7), XII, 256 (1903). 



Pig. 206 .—Hippobosca capensis. The .small figure shows the natural size. 

(Original.) 

Distribution. —Throughout Southern India. 

Lifehistory. —Quite similar to that of Hippobosca macuiatu. 

//c.s 7 .-—Dog. 

Strtr».s'. --Common on dogs and doubtless transmits disease. 

Control. —Deterrents such as Crude Oil Emulsion. 

Rcmarks. -TWi'A species was first described by Leach, who.se 
Itaper was read before the Wernerian Natural History on lOth April 
1810 but, owing to delay in the publication of Leach’s paper, 
Olfers’ name for this insect has priority of publication. 

CESTRIDiE. 

CESTRUS OVIS, Linn. 

(Esinis ovis, Linn., Faun. Suec. (1734); Osborn, U.S.A. Ent. 
Bull. No. 5, pp. 102—105, f. 48; Howlett, Ind. Ins. Life, p. 654, ff. 
428-429, t. 69, f. 6. 

Distribution. — Coimbatore, Madras. Probably throughout 
Southern India. 

Lifehistory and Food. —Eggs or living maggots (the latter almost 
always) are deposited by the female fly in the nostrils of the sheep 
and goat. The larvre at once begin to work their way upwards, 
causing great irritation, until they effect a lodgment in the frontal 
sinus where they attach themselves by the hooks present on either 
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Fig. 207 .—Oistnis (wis. Feinalf fly (maKnifiecl), Larva (natural .“sizel, and 
Idy (natural size—outline figure). (Original.) 

side of the head and feed on the mucus. At this stage the larva 
is creamy-white with two brown spots (spiracles) on the last 
segment. When full-fed it makes its way down the nasal passages 
of its host and drops to the ground where it quickly buries itself 
and changes inside a smooth, hard, blackish, oval puparium. 
Pupal period about a fortnight. 

Stains.—A serious pest of sheep. Goats seem little affected. 

Control .—Preventive measures seem little practised in India where 
infestation by this fly is apparently accepted as normal. Frequent 
dressing of the sheeps’ noses with tar, or a mixture of Tar and 
Crude Oil Emulsion, may be tried to keep the flies from ovipositing. 
A feather dipped in turpentine, run up the nostril and quickly 
turned, is sometimes used to dislodge the grubs but in most cases 
it is impossible to reach them all. Valuable animals may be 
trephined but this requires skilled veterinary assistance. All grubs 
and puparia found in sheep-pens should of course be destroyed. 

MUSCID^. 

PYCNOSOMA FLAVICEPS, Macq. 

Lucilia flaviceps, Macq., Dipt. Exot., II, 3 i I 45 i t. l8, f. i (1842). 

Pycnosoma flaviceps, Howlett, Inch Ins. Life, p. 643, t. 69, f. 2 (l 909 )- 

Lucilia dit.r, Esch.; van tier Wulp, Cat. Dipt. S. Asia, p. 148 
(1896). 
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Fig. 20H.—Pycnosoiita flaviccps. The small figure shows the natural size. 

(Original.) 

Distribution—South Kanara, Malabar. Probalrly throughout 
Southern India. 

Lifchistory and Food. —The grubs feed in rotting organic matter, 
such as putrefying fish, pupating in the soil when full-fed. The 
adult flies have brilliant green bodies and red heads and are 
attracted to animal excrement, decaying organic matter, toddy, etc. 

Status. —Has proved a serious pest of Toddy in South Kanara, 
sucking all the juice exuding from the palm-spathes, fouling the 
pots, spathes and juice with excrementitious matter, and swarming 
around the vessels in the Toddy-shops. 

Control. .-The flies may be kept away by tying a cloth sleeve 

between the palm-spathe and collecting-pot (see also Leaflet No. 
IV of 1913 issued by the Department of Agriculture, Madras, and 
Fig. 72 on page 159). 


MUSCA NEBULO, Fb. 

(The Indian House-fly.) 

Musca nebulo, Fabr., Ent. Syst., IV, 321 (1794). 

Miisca domestica, Hewlett, Ind. Ins. Life, p. 644 {ncc Linn.). 

Distribution. —Throughout Southern India. 

Lifehistory and Food. -Kggs are laid on decaying animal or vege¬ 
table matter, chiefly in night soil and in refuse around slaughter¬ 
houses, etc., on which the whitish maggots feed on hatching out, 
pupating in the soil when full-grown. The length of the life-cycle 
varies with temperature but is probably about lO days in the 
Plains. 

Status. This pest and its allies deserve to be bracketed with the 
Rat-flea and Anopheline Mostjuitos amongst the most common 
causes of ill-health amongst the inhabitants of India. Bred 
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Fig. 209 .—Mnsca nehnlo. The small figure shows the natural size. 

(Original.) 

amongst filth the adult fly is equally at home on excrementitious 
matter and on food intended for human consumption and carries 
on to the latter various disease-gernts derived from its frequenting 
unclean situations. Enteric Fever, Cholera and Intestinal Worms 
are amongst the more important of the evils carried onto food by 
the House-fly. ■ 

Control. —(l) The most important means of control is proper 
sanitation in the neighbourhood of all dwellings. This includes 
proper disposal of all refuse-food, stable-manure, and excrementi¬ 
tious matter of every kind. 

(2) Killing the flies by traps, fly-papers, etc. 

(3) Screening of all food, bungalows, kitchens, etc. 

Remarks. —(l) The House-flies of India include several distinct 

species which may or may not be identical with Musca nehilo. The 
lifehistory and habits of all, however, are likely to be practically 
identical and all may be looked on as noxious pests of the worst 
description. 

(2) I am indebted to Captain Patton, I.M.S., for information 
regarding the identification of Musca nebula, which is apparently 
the common House-fly of Southern India. 

MUSCA PATTONI, Aust. 

Musca pattoni, Austen, A.M.N.H. (8), V, I14—117 (Jan. 1910); 
Patton and Cragg, Ind. Jl. Med. Res., I, 17-18, t. 2 (Aug. 1913). 

Distribution. —Probably throughout the Plains of Southern India. 

Lifehistory. —Eggs are laid in piles of cowdung, rarely in 
isolated patches, the eggs being laid singly, but frequently by 
large numbers of flies in the same place. The larva is of the shape 
shown in the figure and about lO mm. in length. The dirty 
greyish-white puparium, about 7 mm. long, is found in the dung. 
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Fig. 210 .—Mutsca pattoni. 1, Larva; 2, Pupa; 3, Imago (Fly). The small 
figures show the natural sizes. (After l^atton and Cragg.) 

Food. —The blood and serous discharges of cattle and horses. 

StatKX. —Not definitely known to be a pest but quite likely to 
prove one on account of its feeding habits, whereby it may carry 
pathogenic organisms from one animal to another. 

Control. —Treatment of cowdung with oily sprays or keeping in 
suitable receptacles. 

Remarks. —This species is cited here as an example of the group 
of non-biting but bloodsucking (hsematophagous) species of the 
genus Miisca, which also includes M. gibsoni {1 recte gibsona), 
Patton and Cragg, M. convexifroiis, Th., and M. bezzii, P. and C. 
These flies are not themselves provided with biting mouth-parts 
and are therefore unable to pierce the skin of animals to obtain 
blood, but they rely on other biting flies to draw blood and there¬ 
upon endeavour to thrust their proboscides into the wound to obtain 
the exuding blood, often positively worrying and driving away 
the true biter. It is probable that this and other flies of tliis group 
may prove to be important agents in the conveyance of diseases of 
domestic animals. 
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phila;matomyia insignis, ausi. 

PhiUcmatomyia insignis, Austen, A.M.N.H. (8), III, 298 299 (March 
1909); Hewlett, Incl. Ins. Life, p. 646; Cragg, Sci. Mem. Govt. Inch, 
No. 54(1912); Patton and Cragg, Ann. Trop. Med., V, 515 520, Figs. 
(Feb. 1912). 



Fig. ill .—PhiUematoniyia insignis. 1, Egg; 2, Larva; 3, Pupa; 4, Fly; 

,S, Side-\iew of head of Fly with proboscis extended. The small figures 
show the natural sizes. (1—3 after Patton and Cragg ; 4, 5 original.) 

Distribution. —Throughout Southern India. 

LifeJiistory and Food. —The eggs, which are of relatively enormous 
size, long, cylindrical, round-pointed at the ends, curved, are laid 
in a large mass in fresh cowdung, in which the larvre feed. 

Status. —One of the commonest insects found sucking the blood 
of cattle. Doubtless capable of carrying disease. 

Control. —No suggestions can be made, other than application 
of deterrents and collection and sterilization of cowdung. 

Remarks. —In size, colour and general appearance, this fly is 
almost exactly similar to a House-fly but microscopical examination 
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shows that the tip of the proboscis is surrounded by a ring of stout 
black chitinous teeth. 

Natnnil Enemies.—Oxybclns squamosns (see page 280). 

STOMOXYS CALCITRANS, Linn. 

Conops calcitrans, Linn., Syst. Nat. (ed. X), I, 604 (1758). 

Stomoxys, Geoffrey, Ins., 11 , 539, t. 18, f. 2. 

Stoinoxys calcitrans, Bezzi, Arch, de Parasit., XV, 138 (Oct. 1911) 
[Synonymy and Distribution]; Hewlett, End. Ins. Life, p. 646, t. 69, 
f. 3 ; Brain, Ann. Ent. Soc. Am., V, 421—430, t. 33, 34, l.c. VI, 197—201, 
t. 22. 



Fig. 212 .—Stomoxys calcitratis. 1, Egg; 2, Larva; i, Pupa; 4, Fly; 5, 
Side-view of Head of Fly. The .small lignre.s show the natural sizes. (Original.) 


Distribution .—Throughout Southern India. 

Lifehisitory and Food .—Eggs are usually laid on horse-dung, damp 
straw, etc., in damp places in which the larvre live. The larvEe are 

23 
















EXPLANATION OF PLATE XVI. 

DACUS CUCURBIT.-^;. 

Fict. I. Maggots in fruit, natural size. 

„ 2. A single larva, enlarged. 

„ 3, 4, 5. Pupa, enlarged, with details of extremities. 

„ 6. Adult fly, greatly enlarged. 
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superficially similar to those of the House fly. Life-cycle about 
3 weeks, probably less in warm weather. 

Status .—A blood-thirsty and annoying pest of domestic animals, 
often attacking man also. Undoubtedly carries disease. 

Control .—This must be based on sanitary disposal of horse-dung 
and other stable-refuse. 

Remarks. —(l) The flies, of which there are several very similar 
species, are very similar in general appearance to House-flies, but 
at once recognisable by the long, slender, chitinous proboscis. 

(2) Little is known at present of the lifehistories of this anil 
other Indian Muscid Flies and the descriptions here given must be 
taken as merely indicative of a very few examples from the large 
number of Muscid Flies noxious to man and animals in India. 


TRYPANEID^. 

DACUS CUCURBITS, COQ. 

Daciis cucurbit(c. Coquillet, Ent. News (1899), 129-130; Lefroy, 
Ent. Mem. Agri. Dept., Ind., I, 228; Howlett, Ind. Ins. Life, f. 418; 
Froggatt, Fruit Flies, pp. 84- 85, t. 2., ff. 6, 7. 

Bactrocera cucurbitce, Bezzi, Mem. Ind. Mus., Ill, 96-97, t. 8, f. 7 
(I 9 L 3 )- 

(See Plate XVI.) 

-Throughout Southern India. 

Lifehistory .—Eggs are laid on melons, etc., being thrust just 
under the skin by the ovipositor of the female fly. The white 
grubs on hatching burrow into the fruit, tunnelling in it and 
completely spoiling it. When full-grown they emerge and pupate 
in the soil. The total life-cycle occupies about 15 days. 

Foodplants.— Ymit&oi Cucurbitaceae (Melons, Pumpkins, Cucum¬ 
bers, etc.). 

Status.-—A serious pest of cucurbits. 

Control .— (l) Prompt destruction of all attacked fruits by boiling, 
burning or burying them deeply underground. It is not of the 
slightest use to throw the fruit down on the ground as the maggots 
will emerge in due course as flies which will attack other fruits. 

(2) Protection of fruit in small areas by netting, etc. 

Remarks .—This Fruit-fly is given here as a typical example of 
its class. At least a dozen different species occur and some of them 
attack Mangoes, Oranges, Peaches, Guavas, Almonds, etc., the 
general lifehistory, habits and appearance being the same in all. 
This group of flies badly requires to be worked out and the species 
properly differentiated. In some the flies may be attracted by 
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traps containing oils such as Citronella and Kerosine, but this 
method of control can only be applied to particular species of 
flies." 


MICROPEZID^. 



Fig. 213. —Calohata sp. The small 
fif(iire shews the natural size. 
(Original.) 


CALOBATA Sp. 

Distribution. — Throughout 
the Plains of Southern India. 

Lifchistory. — The ma g gots 
have been found boring into 
Turmeric rhizomes. Pupation 
in the larval galleries. 

Foodplants. --Turmeric, Gin¬ 
ger. 

.Status .—Doubtful as a pest. 
The larvae have only been found 
in rotting rhizomes and may 
merely act as scavengers. 


CHLOROPID./E. 

SIPHONELLA FUNICOLA, de Meij. 

(llw Eye-jly.) 

Siphonclla funicola, de Meijere, Notes Leyden Mus., XXV, l6o 

(1905). 


Fig. 214 .—Siphonella funicola. The small fi.gurc shows the natural size. 

(Original.) 


* Since this was written, an account by Kezzi of some of ihe Indian species has been 
published by the Indian Museum, l)ut practically notning is known as yet regarding the 
•South Indian h'ruit-Hies. 
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Distribution .—Throughout Southern India. 

Lifehistory .—Not known. 

Food .—Not known. The larva is suspected of feeding on decay¬ 
ing vegetable matter. 

Status .—An annoying pest which undoubtedly may convey 
diseases of the eye. 

Control .—The flies may sometimes be attracted in large numbers 
to a piece of vertically-hanging rough string or tape and may then 
be killed off in quantity by burning with a torch at night. 


AGROMYZIDiE. 


CHOLAM FLY. 



Fig. 215.—Cliolani Fly. I, Attacked Cholain plant cut open to show 
Larva and pupa of natunal size; 2, Larva; J, Pupa; 4, Fly. The 
small figures show the natural sizes. tOriginal.) 
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Distrihiiiion. —Throughout Southern India. 

Lifehistory- —The larva bores in the young stem of the food- 
plant, causing a characteristic “ deadheart.” The pupa is also 
found in the stem. 

Foodplants. —Cholam, cumbu and millets. 

Status. —Sometimes a serious pest of young seedlings. 

Control. —Increased seed-rate and prompt removal and destruc¬ 
tion of all young plants seen to be attacked. 

Remarks. —The name of this fly is not known and its systematic 
position is doubtful. In general appearance and habits it much 
resembles the palaearctic Peqomyia fuscieeps (Anthomyiadm). 


RED-GRAM AGROMYZA. 





Fig. 216.—Red-Gram Agroinyza. Fly, enl;u:ged and natural size ; to the right 
is ;i Red-gram pod cut open to show the eggs thrust into it. (Original.) 

Distrilmtion. —Throughout Southern India. 

Lifehistory. —Eggs are thrust through the tender shell of a young- 
pod of Cajanus indicus, the grub on hatching feeding on the seed, 
pupating inside the pod. 

Foodplant. —Red-Gram (Cajanus indicus). 

Status. —A minor pest as a rule. 

Control .—? 

Remarks. —This is probably the same as the species called the 
“ Turpod Agromyza ” by Hewlett (Ind. Ins. Life, p. 622). 



EXPLANATION OF PLATE XV. 

SYRPHID FLY. 

I. Egg, magnitied. 

„ 2. Young larva x 45. 

,, 3. Full-grown larva x 8. 

,, 4. Pupa on leaf x 6. 

,, 5. Adult fly, X 4, 

,, 6. Wheat Plant. 

„ 7. Egg laid amongst colony of Aphids. 

„ 8, 9. Larvse feeding on Aphids. 

,, 10. Pupa on plant. 

( Kigs. 7—[0 are slightly larger than Hfe-she.'; 
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COW-PEA AGROMYZA. 



P'lG. 217.—Cow-pea Agroniyza. The small figure shows the natural size 

(Original.) 

Distribution .—Coimbatore ; Tinnevelly. 

Lifehistory .—The larvs bore into the stern, a number being found 
in the same plant, plants thus attacked wilting. Pupa in larval 
burrow. 

Foodplants.—Cow-?esL (Vigna artjangj, Lab-lab (Dolichos lab-lab), 
Green-gram (Phaseolus mungo). 

Status .—A serious pest of young plants. 

Control -—? 

SYRPHIDzE. 

sYRPHUs spp. (Plate XV.) 

Distribution .—Throughout Southern India. 

Lifehistory .—The eggs are laid singly on plants attacked by 
Aphids, on which the larvee feed. The larvte are variable in 
colour, usually greenish, sometimes with red markings ; they feed 
on Aphids which they seek out and devour greedily. Pupation 
usually on a leaf, in a sort of cocoon formed by the cast larval skin. 
The flies themselves have often a wasp-like pattern of markings 
and fly very rapidly or hover in the air. 

Status .—Extremely beneficial as a natural control of Aphids. 

TABANIDzE. 

TABANUS STRIATUS, Fb. 

Tabaniis striatiis, Fab,, Ent. Syst., IV, 371 (1794); van der Wulp, 
Cat. Dipt. S. Asia, p. 58 (1896); Kertesz, Cat. Dipt., Ill, 281 (1908); 
Hewlett, Inch Ins. Life, t. 42, f. 2; Mitzmain, Philippine Jl. Sci. 
VIII-B, 197--218, tabs. (June 1913), l.c. 223—229. 
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P'lG. 218 .—Tabaitiis striatus, I'eniale. The small figure shovs the natural 

si;;e. (Original.) 



FlU. 219.—Eggmass of Tcibaiitis striatus on paddy leaf, natural size and 
enlarged. (Original.) 

Distribution .—Throughout Southern India. 

Lifehistory .—Eggs are laid in a large, mass, usually on a leaf or 
twig overhanging water into which the young larvte drop on 
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emergence, thenceforward leading an aquatic life burrowing in the 
mud at the water’s-edge and feeding on worms or living or dead in¬ 
sects, The full-grown larva is 40—50 mm. long, dull whitish, elong¬ 
ate, tapering at each end with protuberances at the edges of the 
segments. When full-fed it leaves the damp mud at the water’s-edge 
and after a quiescent period pupates in the earth above water-level. 

Status .—The flies themselves are a pest of cattle and doubtless 
carry disease. According to Mitzmain’s experiments in the Philip¬ 
pines this fly can transmit Surra directly and mechanically. 

Control. —(l) Deterrents applied to cattle. 

(2) Screening of breeding-places where practicable. 

(3) Removal of egg-masses when found to situations where 
the larva; on hatching will not be able to find water whilst any 
parasites will escape. 


PANGONIA Sp. 



Pig. 220. —Pangonia sp., female. The smaller tigure shovss the rialural size. 
(Jn the right is a side-view of the head showing the mouth-parts separated 
out. The proboscis itself is naturally straight. (Original.) 


Distribution .—Mostly in the Hills between about 2,000 and 4,000 
feet. 

Lifehistory.—~Ho\. known. Probably similar to that of Tabaniis. 

Status .—The male flies seem to feed largely on flowers but the 
females are persistent blood-suckers of man and other animals and 
may serve as carriers of disease. 
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Control .—? 

Observation .—It is usually stated that these flies suck blood when 
hovering on the wing ; but this is not the case, at least as regards 
the species figured here. The flies hover with their long probos¬ 
cides thrust out and probably search fora suitable place with their 
labella ; this found, the fly settles and thrusts the tip of the pro¬ 
boscis against the skin of the animal attacked, pressing firmly 
forward so that the proboscis is bent arcuately, when the mandibles 
are brought into contact with the skin and thrust in and the blood 
sucked. The proboscis itself takes no part in the sucking of the 
blood and it seems impossible that these flies should suck blood 
whilst hovering. 


CULICID/E. 


MOSQUITOS. 



It is impossible to give 
any but a general 
of the various mos- 
tos found in Southern 
dia. The eggs are laid 
singly or in mass(is forming 
ttle rafts which float on 
surface of the water, 
larvae and pupae of all 
species are aquatic and 
control should therefore aim 
at elimination of breeding- 
places in the vicinity of 
dwellings- Open wells and 
cisterns should be screened 
and fitted with a pump 
where practicable and empty 
tins, broken bottles, coconut 
husks, etc., which may catch 
rain, should not be allowed 
to lie about the compound. Jars of water under legs of tables, 
etc., should be treated with kerosine oil regularly and all bodies 


L'ig. 221.— Cnle.v fatigaiis, a very com¬ 
mon Indian Mos(|uito. The small 
ligmc shows the natural size. 

I’atlon.) 


(After 


of open water near dwellings should be treated regularly with 
some larvicide or a supply of a small fish kept in them. An 
invasion of mosquitos in the house may sometimes be traced to 
flower-vases, fowls’ or dogs’ water pans, etc., and all such should 
be emptied and refilled daily. 
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Besides the actual annoyance caused by the mosquitos to man 
and other animals, they are extremely common carriers of disease. 
Malaria is carried solely by various species of Anopheline 
mosquitos and other diseases may be carried by Culicines. For 
characteristic differences in resting-attitudes of these mosquitos, 
see figures 78 and 79. Anophelines are usually long and slender, 
blackish in colour, with spotted wings. 

Control should aim at prevention rather than remedy and this 
may be obtained by rendering water unsuitable for the breeding 
of mosquitos, by methods such as screening, the use of larvicides, 
fish, draining, etc. .Screening of houses and beds by fine netting 
and use of repellents are also indicated. The treatment of diseases 
carried by mosquitos cannot be dealt with here. 


PSYCHODID/E. 

I’HLEBOTOMUS MINUTUS, Rond. 

Phlebotomus minutus, Rondani, Ann. S.E. France (2), I, 263 (1843); 
Annandale, Spol. Zeyl., VII, 203; Newstead, Bull. Ent. Res., II, 62, 
69-70, figs. 

Phlebotomus balm, Annand., Rec. Ind. Mils., IV, 49-50, t. 4, f. i, t. 
6, ff. 3 , 3 ^- 



Fig. 222 .—Phlebotomus ininiitus. 1, Egg; 2, Larva; 3, Pupa ; 4, Fly. All 
the figures arc considcrablj' magnified, their natural si^cs being indicated 
by the smaller figures inside the dotted lines. (After Hewlett.) 

Distribution .—Travancore ; Coimbatore. Probably throughout 
the Plains of Southern India. 

Lifehistory .—The eggs are laid singly or in small clusters in 
damp places. The very minute larvee live in damp places {e.g., 
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under heaps of bricks) and are covered with toothed spines and 
have long anal bristles. Total life-cycle about a month. The flies 
have been found at Coimbatore hiding during the day-time in the 
open galleries of Termites’ nests and Gerbilles’ burrows ; possibly 
the larva; also live in these galleries, feeding on decaying vege¬ 
table matter which falls in. 

Status .—This is one of the commonest species of “ Sand-fly,” a 
persistent blood-sucker, and suspected to convey ‘‘ Sand-fly Fever.” 
It feeds naturally on the blood of geckos, chamasleons, toads, etc. 

Control. —(l) Cleanliness around houses and avoidance of the 
creation of damp patches of earth in which the flies may breed. 

(2) The flies are attracted to light at night and may be killed 
in numbers settled on the wall around a lamp. 

(3) During the day-time the flies hide in dark corners, behind 
pictures, etc. Advantage may be taken of this habit to rout them 
out and kill them. 

(4) Protection from bites by use of a deterrent. 


CECIDOMYIADAi!;. 
CONTARINIA SP. 



I'll,. i2.!. —Contarinia sp. Male and P'diiale l>'lies, enlarged, with their 
anteuiuK shown more highly magnified. The small figures in,side the 
dotted circles indicate the natural sizes, (Original.) 


Distribution. —Coimbatore. 
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Lifehistory- —Not known in detail. Eggs are deposited in or on 
cotton-buds into which the larvae bore, causing the buds to wither 
and fail to expand. Pupation in the withered bud. 

Foodplants. —Cotton. 

Status. —A minor pest, probably more widely distributed than 
has yet been noted. 

Cnwlro/.—Collection and destruction of all withered buds is 
indicated but is hardly practicable on a field scale. 

Remarks. —This insect, in general appearance and habits, seems 
to resemble very closely C. gossypii, described from the West Indies. 
It is, however, apparently distinct. 


GINGELLY GALL-FLY. 



Fig. 224. —Gingelly Gall-fly, Fig. 225. —Gingelly Capsules damaged 

natur.ll size and magnified. by Gall-fly. Those nearer the tip of 

(Original.' the stem are normal. (Original.) 

D is tri bii tion. —Coimbatore. 

Lifehistory. —Eggs are laid in flowers or young capsules of 
gingelly (Sesamum indiciim) the small white grubs feeding in the 
young capsules and stunting their growth so that they become 
wrinkled withered galls, as shown in the lower part of the figure. 
When full-grown the larva pupates in the gall. 

Foodplants. —Gingelly. 

Status.- —A minor pest. 

Control .—? 

Observation.'-Tihis. insect is almost certainly an undescribed 
novelty. 
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SIPHONAPTERA. 

sarcopsyllida;. 

ECHIDNOPHAGA GALLINACEUS, Westw. 
barcopsylliis gallinaceiis, Westw., E.M.M., XI, 246(1875). 
Echidnophaga gallinaceus, Jord. and Roths., in Thomp. Yates and 
Johnst. Lab. Rept., VII, p. 52, ff. i, 14, 21, 27 (1QO6) ; Nov. Zool., 
XX, 528; Osborn, U.S.A. Ent. Bull. 5, pp. 144—146, ff. 76, 77 
(Sarcopsylla). 



Fig. 226.— Echidnophaga gallinaceus. The small figure inside tlie dotted 
circle shows the natural size. (Original.) 

Bhlribution .—Hill and sub-montane districts of Southern India ; 
Coimbatore. 

Lifeliistory .—Not known in detail in Southern India. The eggs 
are probably dropped in dusty, dry places in which poultry are 
kept, the minute, wriggling, worm-like, hairless larvae living in the 
dust on small particles of organic matter. Pupa in a slight cocoon 
composed of grains of sand. The adults attach themselves firmly, 
after the manner of ticks, to their hosts, usually on the bare portions 
around (and especially under) the beak in the case of young 
chickens. I have not found the adult females of this flea encysted 
or buried in the skin, as described by some writers. 

Food .—The blood of fowls as a rule; occasionally on dogs, 
cattle and man, especially on young animals. 

Status .—May be a serious pest of young fowls, attacking also 
any other animals in the vicinity of the poultry run. 

Control .—Brushing the affected parts with crude oil emulsion 
or sweet oil; the latter is better for fowls. Thorough washing out 



366 


SOME SOUTH INDIAN INSECTS, ETC. 


of the fowl-house and run with disinfectants, recollecting that damp 
localities are unsuitable for these fleas to breed in. 

PULICID^. 

XENOPSYLLA CHEOPIS, Roth. 

Pulex cheopis, Rothschild, E.M.M. (1Q03), 85-86, t. I, IT. 3, 9 ; 
Howlett, Inch Ins. Life, p. 658, t. 71, f. a ; Reports on Plague in 
India, I, pt. I, pp. 240—250, t. lO —12, pt. 2, pp. 486—509. 



Fig. 227 .—Xenopsylla cheopis, female. The small figure inside the clotted 
circle show.s the natural size. (From Reports on Plague in India.) 

Distribution .—Throughout Southern India. 

Lifehistory .—The white, round eggs are about as large as a small 
pins-head and are laid on the ground as a rule. After about two 
days the larv^ hatch out and live amongst and on animal or 
vegetable refuse; the larva is an elongate, bristly, minute, white 
grub, rarely seen as it shuns the light. Pupation takes place in a 
small cocoon of silk covered with particles of dust, etc. Life-cycle, 
egg about 2 days, larva about 7 days, pupa about 7 days. 

Hosts .—Rats of all sorts as a rule, occasionally on cats and on 
man. 

Status .—A most serious pest as being the carrier of Plague 
bacilli from rats to man. 

Control. —(l) Destruction of rats. 

(2) Cleanliness in houses. 

(3) Exposure of infested clothing to bright sunshine on a 
broad flat surface. 

CTENOCEPHALUS FELIS, Bouche. 

Pulex felis, Bouche, Nova Acta Ac. Leop. Carol., XVII, 505 
(1835); Rothschild, Nov. Zook, XII, 192 (1905) and Ent. Rec., XIII, 
126, t. 3 [differences between felis and cnHhv]. 
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Pitlex scrraticep.s (part), Gerv., Hist. Nat. Ins. Apt., Ill, 371 (1844) ; 
Osborn, U.S.A. Ent. Bull. No. 5, pp. 150—152, f. 83. 

Pulcx fcUs (part), Reports on Plague in India, I, 495—498. 

Distribution. —Throughout Southern India. 
Lifehistory. —Similar to that of X. cheopis. 
Host. —Normally the cat, tiger, panther, 
etc. But, in spite of its name, this is the 
common flea of dogs in Madras, Ct. canis 
being found only on jackals as a rule. It 
sometimes attacks man and occasionally 
the horse. 

Control. —As for X. cheopis. Dogs may be 

cleared of fleas by rubbing in crude oil 

I iG. —emulsion and washing it off after 24 hours. 
hatusxdm. the figure ^ 

inside the dotted circle Remarks.—{l) This flea is often confused 
shows the natural size, with Ct. canis (the Dog Flea of Europe), but 
(Original.) jg dJstinct. 

(2) It is impossible to give here any complete list even of the 
commoner fleas. The differences between them are minute and 
only to be seen by microscopical examination. 

Pulex irritans, the true human flea, seems to be rather scarce in 
India as a rule. 

LEPIDOPTERA. 

ARCTIAD^. 

ASURA CONFERTA, Wlk. 

Pitane conferta, Wlk., Cat. II, 533 (1854). 

Asiira conferta, Hmpsn., Faun. Ind. Moths, II, 106, f. 72, Cat. 
Phal, II, 428, f. 340 ; Lefroy, Ind. Ins. Life, p. 437. 




Fig. 229.— .Afiura conferta, inotli and larva. The small outline figure shows 
the natural size of the incrth. (Original.) 

Distribution. —Throughout the sub-montane districts of .Southern 
India. 





EXin^ANATION OF PLATE XVIL 

AMSAC'l'A ALBIS'rl<K>A, 

Fig. I, 2. l.arvie. 

I. 3- I'upa. 

„ 4 , 5 - 


(All these figures are life-size.) 







:ta albistriga. 
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Lifehistory .—Larva short, stout in middle, brownish-black, 
thickly covered with tufts of black hair; orange marks on first, 
seventh and last segments from head and an orange line on back 
from seventh to last segments. Cocoon slight, with larval hairs 
interwoven. 

Foodplants .—Moss and lichens and perhaps also low-growing 
plants. 

Stains .—The larva is not known to do damage to crops but is in 
itself a peculiarly noxious pest owing to the large numbers in 
which it often occurs in houses and the irritating nature of its 
hairs. It is one of the various insects known as “ Kumbli-puchi.” 

Control .—? 


ESTIGMENE LACTINEA, Cram. 

Bombyx lactinea, Cramer, Pap. Exot., II, t. 133. D. ( 1777 )- 
Amsacta lactinea, Hmpsn., Faun. Ind. Moths, II, 27-28, f. 9, Cat. 
Phal., Ill, 328-329, f. 147: Lefroy, Ind. Ins. Life, p. 438, ff. 302, 303. 



Fig. 230 .—Rstigmene lactinea, larva and moth. fOriginal.) 

Distribution .—Throughout the Plains of Southern India, 

Lifehistory .—Larva black with long blackish or red-brown hairs 
arising from warts set in a ring around the middle of each segment, 
head blackish or red-brown ; active in habit. Pupa squat, dark-red- 
brown, in a cell underground. 

Foodplants- —Cumbu, ragi, coffee, horse-gram, and various low- 
growing plants. 

Status .—Locally a serious pest of cumbu. 

Control. —Hand-picking of caterpillars in small areas and pro¬ 
tection of crops by a narrow trench around cultivated areas. 
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AMSACTA ALBISTRIGA, Wlk. 

(kumblihula.) 

Aloa albistriga, Wlk., Cat. XXVI, 303 (1864). 

Amsacta albistriga, Hampson, Faun. Ind. Moths, II, 28, Cat. Phal., 
in, 330 331, t. 46, f. 19; Lefroy, Ind. Ins. Life, p. 438, ff. 299 300 ; 
Coleman, Mysore Ent. Bull. No. 3 (1912). 

(See Plate XVII.) 

Distribution .—Probably throughout the Plains of Southern India, 
mostly in dry tracts of red soil (not noted from Malabar Coast or 
extreme North of Madras Presidency). 

Lifcliistory.— l^a.rvd blackish-brown covered with long blackish 
hairs, head reddish or orange, with a narrow orange stripe down 
the back, central third of body often orange-brown ; very active in 
its movements. Pupa squat, red-brown, in the soil. 

Foodphims. —Cholam, cumbu, groundnut, pulses, castor, etc.; on 
almost all low-growing plants and crops. 

Status .—A very serious pest in some localities especially in 
South Arcot and Salem. 

Control .—The moths emerge early in the evening after the early 
monsoon showers and are sluggish and conspicuous and easily 
collected by hand, thus preventing eggs being laid to give rise to 
caterpillars later on. It is difficult to check the caterpillars as 
they feed on various weeds and are not confined to crops. Narrow 
trenches may be dug around the cultivated fields and fresh leaves 
placed in them daily to trap the caterpillars which must be killed 
and removed regularly. Prevention (by catching the moths by 
hand or by light-traps) is the best remedy. 

Note. —Amsacta moorei is very similar in appearance and habits 
and hybids between the two species probably occur, as cross¬ 
pairings are not infrequent. 

CREATONOTUS GANGIS, Linn. 

Phakena gangis, Linn., Amoen., Acad., VI, 410 (1764); Hmpsn., 
Cat., Phal., Ill, 333-334; Lefroy, Ind. Ins. Life, p. 438. 

Creatonotus interruptus, Hmpsn., Faun. Ind. Moths, II, 26-27. 



Fig. 231 .—Creatonotus gangis. (Original.; 
Distribution .—-Throughout Southern India. 
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Lifehistory .—“Larva black, sparsely clothed with long hair; head 
marked with white ; a yellow dorsal stripe with series of orange 
spots on it; prolegs pale” (Hampson); pupates in soil. 

Foodplants. —Coffee, groundnut, lucerne and other low-growing 
plants. 

Status .—Not noted as a pest. 


PERICALLIA RICINI, Fb. 



Fig. 232. —Pcricallia ricini, moth and larvse on Castor. (Original.) 
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Bombyx ricini, Fab., Syst. Ent., p. 583 (1775). 

Pericalliaricini, Hmpsn., Faun. Ind. Moths, II, 17-18, Cat. Phal., Ill, 
350-351, f. 155 ; Lefroy, Ind. Ins. Life, p. ,438. 

Distribution. —Throughout Southern India. 

Lifehistory. —Larva dark-brown or blackish, thickly covered with 
fine long reddish-brown hairs which arise from bluish warts, head 
reddish or blackish ; rather variable in colour ; active in habits. 
Pupa squat, red-brown, enclosed in a rather flimsy white cocoon 
affixed to objects above ground-level. 

Foodplants. —Castor, plantain, pumpkin, gingelly, cotton, agathi, 
Calotropis, Moringa, oleander, colocasia and various other plants 
and shrubs. 

Status. —A serious pest of garden crops. 

Control. —Hand-picking and spraying. 


UTETHEISA PULCHELLA, Linn, 

Tinea ptilchella, Linn., Syst. Nat. (X), p. 534 (1758). 

Utetheisa putchella, Hmpsn., Faun. Ind. Moths, II, 55, Cat. Phal., Ill, 
483—485 (partim), f. 21/; Lefroy, Ind. Ins. Pests, p. 148, ff. 166—168, 
Ind. Ins. Life, p. 438. 



Fig. 233 .—Utetheisa pulcliclla, larva and moth. The smaller figures 
indicate the natural sizes. (Original.) 

Distribution. —Throughout the Plains of Southern India. 

Lifehistory. —Eggs laid singly or in small batches on leaves of 
the foodplant. Larva when full-grown about 20 mm. long, rather 
stout, with an irregular pale creamy-yellow line down the back, 
bordered on either side by a blackish stripe, below which is a 
series of reddish-orange blotches margined beneath with pale- 
yellow longitudinal spots. A few scattered blackish hairs, longer 
at either extremity of the larva, arise singly from small warts on 
the back and sides. Pupation in a rather flimsy cocoon, usually in 
2 4-A 
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folded leaves, sometimes on the surface of the ground. Life-cycle 
about four weeks. 

Sann-hemp, Heliotropium and various low-growing 

weeds. 

Status .—A serious pest of sann-hemp. 

Control. —Hand-picking of larvre and spraying in small areas. 
Remarks .—The closely-allied U. pulchelloides will probably be 
found to occur all round the coasts of Southern India. The larva 
feeds on Tournefortia argentea and is not known to be a pest. 

AGARISTID^. 

/EGOCERA VENULIA, Cr. 

Noctun venulia, Cramer, Pap. Exot., II, t. 165 D (1777). 

Mgocera venulia, Hmpsn., Faun. Ind. Moths., II, 158, Cat. Phal., 
IK. 597 > f- 261; Lefroy, Ind. Ins. Life, p. 440, t. 34 f. 5. 



Fig. 234. —Aigocera venulia, larva .md moth. The smaller outline figures 
indicate the natural sizes. (Original.) 


Distribution. —Throughout the Plains of Southern India. 

Lifehistory. —The full-grown caterpillar is about 45 mm. long 
rather stout, especially posteriorly; the head is reddish-orange, 
heavily spotted with black; the body is smooth except for a few 
short scattered hairs arising from the warts, pale earthy-brown 
with numerous scattered short transverse black streaks, irregular 
both in shape and position but which tend to form black bars 
across the dorsal surface on the anterior half of each segment, on 
which the dorsal tubercles are broadly ringed with black; spira¬ 
cles black, with a supraspiracular tubercle heavily ringed with 
black and a smaller and less conspicuous postspiracular wart; on 
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the segments behind those bearing prolegs the warts are ringed 
with reddish-orange instead of black : legs orange-brown, prolegs 
pale-brownish. (Description-from a preserved specimen kindly 
supplied by Dr. L. C. Coleman-) 

Foodplan ts .— Trian thema, Bwrhavia. 

Status- —Not a pest. 

Remarks. —Fairly common at light. The moth is sometimes seen 
flying extremely swiftly backwards and forwards over 1he ground 
in the evening. 

NOCTUID^. 

CHLORIDEA OBSOLETA, Fb. 

Noctiia obsoleta, Fab., Ent. Syst., Ill, i, p. 456 (1793). 

Chloridca nrw/^crn, Hmpsn., Faun. Ind., Moths, II, 174 175, f. 114, 
Cat. Phal., IV, 45^46, f. 18; Lefroy, Ind. Ins. Pests, pp. 144—147, ff. 
161—164, Ind. Ins. Life, p. 414, f. 305, t. 28, ff. 2, 3 [as oh.sideta]. 

HcHothis obsoleta, Quaintance and Brues, U.S.A. Entom. Bull. 

No. 50 (1905). 



Fig. 235 .—Chluridca obsoleta, moth and pupa. (From Indian Museum 

Notes.) 

Distribiitioii.-~Throughout Southern India. 

Lifeliistory. —The eggs are laid singly on leaves or pods, accord¬ 
ing to the foodplant. The full-grown larva is about 35 mm. long, 
rather slender, with scattered short hairs ; colour variable, usually 
pale apple-green with whitish longitudinal lines and with a darker 
shade along the side narrowly edged below with whitish; the 
whole body (except darker side-stripe) sometimes tinged with 
pinkish, in which case the head may be yellowish instead of the 
usual green. Pupa brown, usually in a slight cocoon in the soil. 
When feeding on fruits or seed-pods, the caterpillar bites a hole 
through the outside and only thrusts its head inside, leaving the 
body exposed. 

Foodplants. —Red-gram, Bengal-grani, groundnut, tomato, maize 
(cob), tobacco (seed capsules), ganja (Cannabis sativa) (leaves and 
capsules), linseed (capsules), safflower (capsules), lab-lab (pods), 
and many other low-growing plants. 
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Status. —^An important pest, especially of gram. 

Cotitrol. —Hand-picking is the only remedy that can be adopted 
as a rule. Usually spraying is useless because the caterpillars feed 
chiefly on the seeds and do not therefore ingest sufficient of a 
poison-spray spread over the outside of the capsule. 

Remarks. —(l) The larvae are highly cannibalistic and will 
readily eat not only one another, but other caterpillars. 

(2) A Pentatomid bug, Andralliis spinidens (see page 475) was 
found sucking the larva on linseed at Coimbatore in February 1907 - 

(3) As Meyrick points out [Trans. New Zealand Inst., XLIV, 90 
(1911)] the generic name Heliothis may legitimately be retained by 
those who prefer it, as the differences between Chloridea and 
Heliothis are so small as to be negligible in practice. 

CHLORIDEA ASSULTA, Guen. 

Heliothis assiilta, Guenee, Noct., II, 178 (1852). 

Chloridea assulta, Hmpsn., Ill. Het., IX, 92, t. 176, f. 22, B.J., XV, 
602, Cat. Phal., IV, 47, t. 55, f. 22; Lefroy, Ind. Ins. Life, p. 414- 



Fig. 2J6 .—Chloridea assulta. The small outline figure shows the natural 

size. (Original.) 


Distribution. — Coimbatore. Probably throughout all tobacco¬ 
growing tracts. 

Lifehistory. —Not worked out in detail. Stages probably very 
similar to those of Chi. ohsoleta. Larva figured by Hampson (Ill. 
Het.). 

Foodplant. —Tobacco. Hampson gives Physalis peruviana. 

Status. —Not yet noted as a pest in Southern India but it may do 
considerable damage to tobacco. 
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EUXOA SEGETIS, Schiff. 

Noctiia segetitm, Schiff., Wien. Verz., pp. 8i, 252, ff. 3 (i 776 ). 

Eiixoa segctis, Hmpsn., Faun. Incl. Moths, II, p. 181, 1 . II7, Cat. 
Phal, IV, 167, f. 59; Lefroy, Ent. Mem. Agri. Dept., Inch, II, 167. 

Distribution. — Sub-montane and 
Hill Districts of Southern India. 

Life/iistory. —The larva is pale 
gre3dsh, sometimes with a pinkish 
tinge, with interrupted darker lines 
down the back and sides ; the body is 
smooth and greasy-looking. It feeds 
at roots of various plants, apparently 
not coming above the surface, or only 
cutting off plants just above soil level. 

Foodplants- —Potato, cabbage, cof¬ 
fee, and various plants of the kitchen 
and flower garden. 

Status.-rA serious pest in gardens 
in the Nilgiris and Shevaroys. It has 
also been recorded as doing serious 
damage by ringing young coffee- 
plants in Mysore. 

Control.—I 

POLYTELA GLORlOS.d-:, Fb. 

Bomhyx gloriosa, Fab., Spec. Ins., 11 , p. 205 11781). 

Polytela gbriosce, Hmpsn., Faun. Ind. Moths, II, 168 169, h 108, 
Cat. Phal., V, 457, f. 130; Lefroy, Ind. Ins. Life, p. 44 S> t- 34 - f- 12. 




I-'IG, 2.17. -Eu.wir scgeti.s, 
male moth and larva. 
(Original.) 


Fig. 238 .—Polytela gloriosce. The outline figure shows the natural she. 

(Original.; 


EXPLANATION OF PLATE XIX, 

PRODENIA LITIjRA. 

Fig. r. Egg-ciuster on leaf. 

,, 2, 3, 4, 6, 7. Larvaj in different stages of growth. 

„ 5, Details of segments of full-grown larva. 

,, 8. Pupa. 

,, 9, 10, II. Moths, 

(The lines jloufjside the uguies show the natural size:-.) 






PLATE XIX 






F.XPLANATION OF PLATE XVIII. 

CIRPHIS UNIPUNC'l'A. 

Fig. I. Eggs laid in leaf-sheath. 

„ 2. ,, inside fold of curled leaf. 

,, 3. Young larva; feeding on maize-plant. 

„ 4, 5. P'ull-grown larvae, showing colour variation. 

„ 6. Pupa. 

,, 7. Moth in resting attitude. 

(The lines alongside the figure show the natural sizes,) 
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Distribution.—Throughout the Plains of Southern India. 

Lifehistory .—Length of full-grown larva about 40 mm.; colour 
purplish-brown with three longitudinal rows of white spots of 
which the central ones are the largest, and orange black-spotted 
sub-dorsal patches on the three anterior and posterior segments. 
The caterpillar is often seen exposed on the leaves in the early 
morning, retreating into the shelter of the leaf-sheaths later on. 

Foodplants.—Gloriosa superba, Amaryllis, and many liliaceous 
plants. 

Scarcely a pest but often does unsightly damage to 
ornamental lilies. 

Control .—Easily hand-picked in the early morning. 


CIRPHIS UNIPUNCTA, Haw. (PLATE XVIII.) 

Noctua iinipiincta, Haworth, Lep. Brit., p. 174 (1809). 

Cirphis unipuncta, Hmpsn., Faun. Ind. Moths, II, 275-276, Cat. 
Phal., V, 547—549, B.J., XVII, 464; Lefroy, Ent. Mem. Dept. Agri., 
Ind., I, 175, Ind. Ins. Pests, p. 138, f. 156, Ind. Ins. Life, p. 446. 

Distribution .—Throughout Southern India. In October and 
November. 

Lifehistory .—The rounded, greenish-white eggs are laid in 
batches, usually in tAvo parallel rows, and thrust into the shelter of 
a leaf-sheath, curled leaf, etc. The full-grown larva is about 35—40 
mm. long, moderately stout, smooth, dull-greenish or purplish with 
a broad longitudinal paler stripe along the side and a narrower 
lighter stripe below the spiracles ; head pale yellow-brown, ventral 
surface and legs pale-greenish, prolegs with a plate above each 
sucker-foot Pupa pale-brown, in an oval cocoon of earth in the 
soil. 

Foodplants. —Cholam, as a rule. Sometimes on rice, maize, etc. 

Status .—A minor pest of cholam, the larvae burrowing into the 
central shoots. 

Control. 

Remarks .—This is the insect usually called the “Army worm ” 
because the caterpillars appear sometimes in immense swarms 
which invade cultivated ground and devour the crops wholesale. 
In such cases cultivated tracts may be protected by narrow' but 
steep-sided trenches. 


PERIGEA CAPENSIS, Gn. 

Apainea capensis, Guenee, Noct., I, 213 (1852). 

Euplexia condiicta, Hmpsn., Faun. Ind. Moths, II, 2II ; Lefroy, Ind. 
Ins. Life, p. 447. 
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Pcrigea capcnsis, Hmpsn., Cat. PhaL, VII, 332—334, t, II 6 , f. 20. 



Fig. 239. — Pcrigea capcnsis. (Original.) 

Di-strihution. —Throughout Southern India. 

Lifehistory. —Larva smooth, with a conical elevation on last 
segment, pale-green, with series of white-dotted purple-brown 
blotches along the back and sides and a row of white dots along 
the sides lower down. 

Foodplants. —Safflower. Probably very various; Acanthads 
(Hampson), Niger-seed (Kliora.'iiiin), Jute, Coreopsis, Kakaronda 
(Blumea halsamifcra) (Lefroy). 

Status. —A destructive pest of safflower. 

Control. —Spraying with Lead Arsenate has been found effective 
in small experimental plots. 

PRODENIA LITURA. Fb. (PLATE XIX.) 

Noctua litura, Fab., Syst. Ent., p. 6oi (l/ZS)- 

Prodenia littoralis, Boisd.; Hmpsn., Faun. Ind. Moths, II, 247-248, 
f. 139; Lefroy, Ind. Ins. Pests, p. 156, ff- I 76 -I 77 > Ent. Mem. Agri. 
Dept, Ind., I, I 7 L H, 79 — 93 , C 8, Ind. Ins. Life, p. 447. 

Prodenia litura, Hmpsn., Cat. Phal., VIII, 245 247. 

Distribution. —Throughout Southern India. 

Lifehistory. —Eggs laid in clusters on leaves and covered with 
buff-coloured hairs derived from the body of the female moth. The 
eggs hatch after three or four days into small blackish-green larvce 
which live gregariously for a short time before dispersing. After 
about 20 days the larva is full fed and is then about 40 mm. long, 
stout, smooth, except for a few scattered short hairs, dull dark- 
greyish (almost blackish-green) with a bright yellow stripe down 
the back and along each side and a rather duller yellow stripe 
along the lower edge of the body, each yellow side-siripe being- 
bordered above by a black lunule; head and legs dark, the former 
with a pale A-mark. Pupation in an earthern cell about two inches 
below the soil; pupa red-brown. The moth emerges after about 
six days. The whole life-cycle occupies about a month. 

Foodplants. —Polyphagous. It has been found to .rttack the 
following in MadrasCastor, tobacco, maize, tomato, Colocasia, 
agathi, jute, indigo, lucerne, brinjal, cabbages, elephant yam, 
peas, plantain (leaves ; Godavari) and grass. It will probably eat 
almost any low-growing plant. 



EXPLANATION OF PLATE XXL 

SKSAMIA INFERENS. 


1. Eggs laid inside leaf-sheath. 

2 . A single egg, magnified. 

3. Larva, magnified. 

4. Pupa, magnified. 

5. Moth, magnified. 

6. An affected plant showing -dead-heart caused by tire larva inside 

the stem, which has been cut open, and a, moth in resting 
attitude. 

(The lines along.side the figures show the natural sizes. 1 






PLATE XXI. 




EXPLANATIOK OF PLATE XX. 

S 1^0 1 )OP'rE K A M AU klTIA. 

1. Egg-mass as laid on paddy-leaf. 

2. A single egg, magnified. 

3. Young larva in characteristic attitude. 

4. 5, 6, 7, 8. Larva in various stages of growth. 

9, Pupa. 

10, II, 12. Moths. 

(The lines alongside the figures show the natural sizes.,' 
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Status. —A serious pest of tobacco, castor and agathi. Well 
known in Tamil districts as Arakkan. 

Control. — (i) Hand-picking of egg-masses and batches of young 
larvce before these have dispersed. 

(2) Surrounding of valuable crops by narrow steep-sided 
ditches to keep out and trap the caterpillars. 

SPODOPTERA MAURITIA, Boisd. (PLATE XX.) 

Hadena mauritia, Boisd., Faun. Mad. Maun, p. Q2, t. 13, f. 9 (1833). 

Spodoptera mauritia, Hmpsn., Faun. Ind. Moths, II, 249, f. 140, 
Cat. Phal., VIII, 256—258, f. 66; Lefroy, Ind. Ins. Pests, pp. 122, 189, 
Ent. Mem. Dept. Agri., Ind., I, 172, Ind. Ins. Life, p. 448. 

Distribution. —Throughout Southern India. 

Lifehistory.' —The eggs are deposited, usually on the under 
surface of blades of grass or paddy, in batches covered by the 
buff-coloured hairs derived from the body of the female moth. The 
full-grown caterpillar is 35“40 mm. long, cylindrical, paler or 
darker green above, greenish-yellow beneath with a reddish stripe 
along the sides at the junction of the two hues ; along the side 
there is also sometimes a broad pale stripe edged above by black 
lunules on each segment: when touched, the caterpillar curls up 
until the head and tail are, nearly touching in a characteristic 
manner. The caterpillar feeds at night, hiding by day under clods, 
etc. When full fed it pupates in the soil, turning into a brownish 
pupa, from which the moth emerges after about lO days. 

Foodplants. —Grasses of various sorts. 

Status.—A pest of paddy and grasslands, sometimes doing- 
considerable damage to seedling rice-plants. 

Control. —(i) Protection of seed-beds by surrounding them with 
narrow steep-sided trenches. 

(2) In small areas spraying and collection of egg-masses as 
far as possible. 

(3) Trapping of larv® by laying down sods, planks, etc., might 
be tried. 

(4) F'looding of seed-beds and turning in ducks to eat the 
caterpillars. This method is practised successfully in some 
districts. 

LAPHYGMA EXIGUA, Hb. 

Noctua exigtia, Hiibner, Ent. Schmett. Noct., f. 362 (1808). 

Caradrina exigua, Hmpsn., Faun. Ind. Moths, II, 259-260 ; Lefroy, 
Ind. Ins. Pests, p. 187, ff. 214, 215, Ent. Mem. Dept. Agri., Ind., I, 173, 
fig., Ind., Ins. Life, p. 448. 

Laphygma exigua, Hmpsn., Cat. Phal., VIII, 265, f. 68. 
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D ist ribli t i 0 n .— 
Throughout South¬ 
ern India. 

Life his t or y .— 
Eggs are laid in 
batches. Larva very 
variable in colour, 
greenish or pinkish- 
brown,with a narrow 
darker line down the 
back and a broader 
spiracular line which 
may be yellowish 
edged with darker 
above or wholly 
darker. Pupation in 
soil. Lifehi story 
very rapid, the whole 
1 i f e - c y c 1 e being 
passed in as short a 
space as three weeks, 
so that in suitable 
circumstances the in¬ 
crease is very rapid 
and the caterpillars 
are found in swarms. 

Foodplatits. — Lu¬ 
cerne, indigo, onions, 
chillies, gingelly, 
cowpea, brinjal, radish, Amaranlhus. Polyphagous; probably on 
almost any low-growing plant. Said to be destructive to cotton 
in Egypt but not as yet found on cotton in India. 

Status .—Occasionally a bad pest particularly of luc:erne and 
indigo, where these are grown, but usually not a seriou.s pest in 
Southern India. 




Pu;. 240.— lAip/iygiiia c.vigiut. iiiotli ;iiid l.irNU. 
The siuallci; (aitline figures show the natural 
sizes. (Larva after Spuler.) 


SESAMIA INFERENS, Wlk. (PLATE^XXI.) 

Lcucania inferens, Wlk., Cat. IX, 105 (1856); Hmpsn,, Faun. Ind. 
Moths, II, 284, tig. 153. 

Sesamia inferens, Hmpsn., Cat. Phal., IX, 327-328, f. 144. 
Nonagria uniformis {Nec Ddgn.), I.M.N., V, 178; Lefroy, Ent. 
Mem. Agri. Dept., Ind., 1 ,176, f. 51 (part). 

Distribution .—Throughout Southern India. 
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Lifehistory. —Eggs are laid in clusters usually consisting of 
several rows of eggs laid within the cover of a leaf-sheath ; the 
egg is rounded, pale yellow-green. The larva on hatching bores 
into the stem and is a borer all its life; its length when full grown 
is 20—25 rnm., its shape cylindrical, rather slender, its general 
colour usually greyish white, tinged more or less with red or pink, 
head red-brown. It pupates in the stem itself, the pupa being 
about 15 mm. long, moderately stout, brownish-yellow. The moth 
emerges after about lo days. 

Foodplants. —Maize, cholam, ragi, paddy, wheat, sugarcane. 

Status. —A bad pest of ragi in Madras. 

Control. —The plants attacked usually reveal the presence of 
the borer by development of “deadhearts ” and destruction of these 
is indicated to prevent extension of the attack. 

EUBLEMMA OLIVACEA, Wlk. 

Acontia olivacea, Wlk., Cat. XII, 795 (1857). 

Eiiblemma olivacea, Hmpsn., Faun. Ind. Moths, II, 342, Cat. Phal., 
X, 116; Lefroy, Ind. Ins. Pests, p. 166, Ent. Mem. Agri. Dept., 
Ind,, I, l8o,'Ind.:Jns. Life) p. 457. 



Fig. 241 .—Eubleiuma olivacea, larva and moth. The smaller outline 
figures show the natural sizes. lOriginal.) 


Distribution. —Throughout Southern India. 

Lifehistory. —^The full-grown larva is about 20 mm. long, moder¬ 
ately stout, with scattered fine hairs arising from yellow tubercles 
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which show up conspicuously against the brown or purplish-brown 
ground-colour; head reddish-brown. The brown pupa is usually 
found in a folded leaf, occasionally in the ground. The caterpillar 
lives within a folded leaf which is usually rolled from the tip 
upwards, and the caterpillar feeds on the leaf-substance of the roll 
in which it is contained. 

Foodplants. —Brinjal and wild Solanacea. 

Status. —A minor pest as a rule but occasionally a very destruc¬ 
tive pest of brinjal. 

Control. —Hand-picking and spraying. 

Remarks. —In Northern India the caterpillar is reported to bore 
into brinjals but this has not been noticed in the South. 

EUBLEMMA SCITULA, Rmbr. 

Erastria scitiila, Rambur, Ann. S.E. Fr. (1833), 26, 5, t. ii, f. 16. 

Eublemma scitiila, Hmpsn., Cat. Phal, X. 153. 

Eitblemma crctacea, Hmpsn., Ill. Het., IX, 96, t. 162, f. 17, Faun. 


Ind. Moths, II, 341 ; Lefroy, Ind. Ins. Life, p. 457, t. 36, f, c). 



I'lG. 242. —Eiihlemnm scitiila, larval case, larva extracted from case, and 

' moth. The smaller outline figures show the natural sixes. (Original.) 

Distribution. —Throughout Southern India. 

Lifelii.story. —Fggs are laid on trees infested by Scale-insects on 
which the caterpillars feed. The larva is short and dumpy and 
concealed in a case which looks not unlike a large Scale-insect 
itself; at times thousands of these cases may be seen grouped 
together on the stems of Babul trees. 

Food. —Scale-insects of various sorts. 

Status. —An extremely beneficial insect except when it attacks 
the Lac-insect which, however, is not cultivated to any extent in 
Madras. 

TARACHE NITIDULA, Fb. 

Noctiia nitidiihi, Fab., Mant. Ins., II, 126 (1787). 
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Tarache catena, Sowerby; Hmpsn., Faun. Ind. Moths, II, 312; 
Lefroy, Ind. Ins. Life, p. 455- 

Tarache nitidula, Hmpsn., Cat. Phal., X, 768, t. 172, f. 32. 



Fig. 243 .—Tarache nitidula. (Original.) 
Di<itribntion .—Throughout the Plains of Southern India. 
Lifehistory .—Not known. 

Foodplant .—Cotton and Calotropis. 

Status .—A very minor pest of cotton. 


TARACHE OPALINOIDES, Gn. 


Acontia opalinoides, Gn., Noct., II, 219 (1852). 

Tarache opalinoides, Hmpsn., Faun. Ind. Moths, II, 311, Cat. Pha)., 
X, 775, t. 173, f. 13; Lefroy, Ind. Ins. 
Life, pp. 455-456. 

Distribution .—Bellary, Coimbatore. 
Lifehistory .—Not known. 

Foodplants .—Cotton. Probably many 
other Malvacea. 

Status .—Not known to be a pest. 



Fig. 244 .—Tarache opali 
noideti. (Original.) 


BOMBOTELIA JOCOSATRIX, Gn. 


Pcnicillaria jocosatrix, Guen, Noct., II, 304. 

Eutelia jocosatrix, Hmpsn., Faun. Ind. Moths, II, 393- 
Bmnbotelia jocosatrix, Hmpsn., Cat. Phal., XI, ll~I2, f. 6. 



Fig. 245 .—Bomhotelia jocosatrix. The outline figure shows the natural size. 

(Original.) 

Distribution.—-Throughoxii Southern India. 
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Lifehistory. —Caterpillar green, with sub-lateral dark striae; the 
segments with small purple spots and a sub-dorsal series of larger 
spots; a few hairs from the tubercles. 

Foodplant. —Mango ; Tertninalia belcrica. 

Status. —Once noted as a minor pest of mango at Koilpatti, where 
the caterpillars were eating the young leaves of mango. 


BRINJAL SARROTHRIPINE. 



Fig, 246.—Briujal Sairothripinc. The outline ligiirc shows the natural .sii;c. 
To the left is a profile, view of the head. (Oriffinal.) 

Distribution. —Bellary, Coimbatore, Malabar. 

Lifehistory. —The yellowish hairy caterpillar lives exitosed on the 
leaves which it may reduce to mere skeletons. 

Foodplants. —Brinjal (Solantim melongena), Solanum .xanthocarpum 
(a wild Solanaceous plant). 

Status. —A minor pest of brinjal. 

Remarks. —It is doubtful what the correct name of this moth may 
be. Possibly it is Cryptothripa occulta, Swinh. (P.Z.S., 1885, 461, t. 
27, f. II ; Hmpsn., Faun. Ind. Moths, U, 381, Cat. Phal., XI, 309, f. 108) 
with which the moth seems to agree structurally. Its coloration 
seems variable, unless several species are confused together. 

ELIGMA NARCISSUS, Cram. 

Bomby.x narci.ssus, Cramer, Pap. Exot., I, 73 E.F. (ijys)- 
FJigma narcissus, Hmpsn., Faun. Ind. Moths, II, 43, Cat. Phal., XI, 

330-331- f. 120 . 

Distribution. —Throughout Southern India. September to Feb¬ 
ruary. 

Lifehistory. —Young larva pale-greenish or yellowish with large 
irregular black warts from which arise long slender pale hairs. 





EXPLANATION OF J^I.ATE XXI11. 

JiARIA^^ KABIA. 


1. Egg, apical view, greatly magnified. 

2. Egg, lateral view ,, ,, 

3-7, Larvae in different stadia, magnified. 

8. Full-grown larva, dorsal view, magnilied. 
g. Cocoon, magnified. 

10. Pupa, magnified. 

11. Moth in resting attitude, dorsal view. 

12. „ ,, „ „ lateral view. 

(The lines alongside the figures show the natural sizes.) 









EXPLANATION OF PLATE XXII. 

EARIAS 1 N 3 ULANA, ETC. 

Fig. I. Earias insulana, larva. 

„ 2. Cotton-boll attacked by larva. 

„ 3. Top-shoot of cotton-plant tunnelled by larva, showing character¬ 

istic drooping and wilted appearance. 

,, 4. Earias insulana, moth in resting attitude. 

,,5, ,, ,, larva, dorsal view. 

,, 6. ,, „ moth, yellow variety. 

,, 7, Earias cupreoviridis (chromataria), moth. 

„ 8. Earias fabia, moth. 

(The lines alongside the figures show the natural sizes.) 
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Full-grown larva 40—50 mm. long, with transverse reddish bands 
across the back only reaching half way down the sides, these bands 
being almost completely overlaid by broad transverse black bars 



Fig. 247 .—Eligma narcissus. (Original.) 

which include large raised smooth black warts from which are emit¬ 
ted single long slender hairs about 15 mm. long; head yellowish 
with a small black triangular mark above the mouth and large 
black eye-like spots. Pupa moderately slender, red-brown, 
spiracles more or less surrounded with blackish, in a long narrow 
boat shaped cocoon formed on the trunk of the tree on which the 
larva has fed; the cocoon harmonizes wonderfully well with the 
colour of its environment. Frequently numbers of larvae pupate 
alongside one another. 



Fig. 248 .—Eligma narcissus, larva. (Original.) 


Foodplants.—Ailanthus excelsa. 

Status .—May at times defoliate Ailanthus when grown as an 
ornamental shrub. 

Control .—Sprajdng with Lead Arsenate, hand-picking of larvre. 


EARIAS INSULANA, Boisd. 

Tortri.x insulana, Boisd, Faun. Mad. Maur., p. I2I, t. 16, f. 9(1833). 
Earias insulana, Hmpsn., Faun. Ind. Moths, II, 133, f. 88, Cat. 
Phal., XI, 502-503; Lefroy, Ind. Ins. Pests pp. 89—93, Ent. Mem. 
Agri. Dept., Ind., I, 184, Ind. Ins. Life, p. 456, t. 38, ff. I —6. 

[See Plate XXIL] 

Distribution .—Throughout the Plains of Southern India all the 
year round. 
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Lifehistory. —The eggs are laid singly on shoots, flowers or 
young bolls. Larva bores in the shoots before bolls are formed but 
after that is found,only in the bolls in which it bores. Larva pale- 
greenish with short spinelike hairs, and dotted with black and with 
a row of short yellowish spines along either side of the back. Pupa 
in a tough cocoon of silk spun either on the foodplant or in the soil. 

foodplants. —Cotton, bhindi (Hibiscus csculentus) and other 
Malvacece. 

Status. —A destructive pest of cotton. 

Control. —(l) Hand-picking of first-attacked shoots which are easi¬ 
ly seen and, later on, picking and destruction of all attacked bolls. 

(2) Removal of all cotton-bushes from the field after the crop is 
picked so that no harbourage may be left for this insect to live 
over until the next season, 

(3) Bhindi and other similar plants should not be grown in the 
neighbourhood of cotton-fields, at least when cotton is not in the 
ground. 

EARIAS FABIA, Stoll. 

NoctuafaUa, Stoll, Pap. Exot., IV, t. 355 H (1782). 

Earias fabia, Hmpsn., Faun. Ind. Moths, II, 133, Cat. Phah, XI, 
507; Lefroy, Ind. Ins. Pests, pp. 89—93, figs. 98—103, Ent. Mem. Dept. 
Agri., Ind,, I, p. 183, figs. 52, 53, Ind. Ins. Life, p. 456, t, 38, f. 8. 

(See Plate XXIII.) 

Distribution. —Throughout the Plains of Southern India all the 
year round. 

Lifehistory. —Quite similar to that of E. insulana. The larvae are 
practically identical, those of the present species often a little 
darker in colour. 

Foodplants.—Cotton, bhindi (Hibiscus csculentus), hollyhock and 
various other malvaceous plants. 

Status. —A destructive pest of cotton. It seems rather more 
common in Southern India than E. iusulnna. 

Cw/h'f/.—Similar to that of E. insulana. 

ACONTIA GRAELLSI, Feist. 



Fig. 249 .—Acoiitia ^raellsi. (Original.) 

Acontia graellsi, Feisthamel, Ann. S-E.Fr,, VI, 300, t. 12, f. 3 (1837); 
Hmpsn., Faun. Ind. Moths, II, 324, Cat. Phah, XI, 660, f. 272. 
Distribution. —Throughout the Plains of Southern India. 

25 
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Lifehistory .—The larva is about 45 mm. long when full-grown, 
rather slender, with only two pairs of prolegs, green in colour; 
along the back on each segment is a pair of black horse-shoe 
shaped marks, their convex sides directed outwards, and there are 
also a few scattered black warts from which arise single short 
hairs. The caterpillar is generally seen on the plants in the early 
morning or evening, hiding itself during the rest of the day under 
leaves or on the ground close to the plants. When touched, it 
wriggles and jumps with great activity. Pupation is effected in a 
cocoon formed on the surface of thp ground of earth and dry leaves. 

Cotton, hollyhock, probably also gogu, bhindi and 
other malvaceous plants. Lavatera (Hampson). 

Status .—A very minor pest of cotton, occasionally doing slight 
injury by eating the tender leaves and young shoots. 


acha;a MELICERTA, Dr. 



Fig. 250 .—Achcea meUcerta, larva and moth. The outline figure shows the 
natural size of the moth. (Original.) 

Noctua meUcerta, Drury, Ill. Exot. Ins., I, 42, t. 23, f. I (1770), 
Ophiusa melicerte, Hmpsn., Faun. Inch Moths, II, 494-495 ; Lefroy, 
Ind. Ins. Pests, p. 158, ff, 178, 179, Ent. Mem. Dept. Agri., Ind., I, 185, 
f. 54, II, pp. 59—77, t. 6, 7, Ind. Ins. Life, pp. 451 - 452 . 
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Acha’ci mclicerta, Hmpsn., Cat. Phal., XII, S 3 ^'^ 537 > ^^ 4 - 

DisU'ibution. —Throughout Southern India all the year round. 

Lifehistory. —Eggs are usually laid singly, scattered over the 
lower surface of the leaves of the foodplants, the larva emerging 
after two or three days, and making its first meal off part of the 
empty eggshell. The full-grown caterpillar is about 50—60 mm. 
long, slender, a semi-looper with the first pair of prolegs aborted, in 
colour very variable but usually grey or blackish with reddish or 
whitish side-stripes. The pupa is brown but the colour is concealed 
under a delicate greyish bloom ; pupation usually takes place in 
the soil, occasionally in a slight cocoon spun between leaves. The 
whole life-cycle occupies between 3 and 4 weeks. 

Foodplants. —Castor, pomegranate. Euphorbia pilidifera. 

Status.^"-A sporadic but serious pe.st of castor, the leaves of 
which may be entirely stripped. 

Control. —Hand-picking of larvae and construction of open spaces 
around and across castor-fields ; birds attack the larv« freely when 
they attempt to cross such open ground. Spraying is impracticable 
when the castor leaves are grown to feed silkworms. Parasites 
keep this caterpillar in check as a rule. 

GRAMMODES STOUDA, Fab. 

Noctua stolida, Fab., Syst. Ent., p. 599 - 

Grammodes stolida, Hmpsn., Faun. Ind. Moths, II, 532, Cat. Phal.> 
XIII, 21—23. 


I'lO. 251 .—Grammodes stolida. The outline liguro shows the natural size. 

((IriKinal.) 

Distribution. —Coimbatore. 

Lifehistory. —Full-grown larva about 25 mm. long, slender, 
smooth, first pair of prolegs absent; in colour velvety-black with a 
row of red spots (one on each segment) along the side, and below 
these spots an orange-yellow stripe bordered below by dark-grey. 
Pupation in an oval silken cocoon on the foodplant. 

25-A 
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Foodplant. —Linseed. 

Status .—An occasional minor pest of linseed. 

REMIGIA UNDATA, Fb. 

Noctua tindata. Fab., Syst. Ent., p. 6no (1775). 

Noctua archesia, Cramer, Pap. Exot., Ill, t. 273 F.G. (1780). 
Remigia archesia, Hmpsn., Faun. Incl. Moths, II, 526, f. 2Q3; Lefroy, 
Ent. Mem. Dept. Agri., Ind., I, t 86, f. 55, Ind. Ins. Life, p. 450, f. 309. 



Fig. 252 .—Remigia undata. 1 , Larva; 2 , Pupa; 3 , Moth. (Larva and 


Pupa after Moore.j 

Distribuiion .—Throughout Southern India. 

Lifehistory .—Not known in detail. 

Foodph m ts. —Indigo. 

Status .—A very minor pest. 

REMIGIA FRUGALIS, Fb. 

Noctua frugalis, Fab., Syst. Ent., VI, 601 (l775,k 
Remigia fnigalis, Hmpsn, Faun. Ind. Moths, II. 527; Lefroy, Ent. 
Mem. Dept. Agri., Ind., I, 187, f. 56, Ind. Ins. Life, p. 451, f. 310. 



Fig. 253. —Remigia frugalis. The outline figure shows the natural size. 

(Original.) 

Distribution .—Throughout the Plains of Southern India. 
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Lifehistory. —The greyish-yellow semi-looping caterpillar feeds 
exposed on leaf-blades and pupates in a cocoon amongst leaves 
Foodplants. —Grasses, including paddy. 

Status. —An occasional very minor pest of rice. 

AZAZIA RUBRICANS, Bdv. 

Ophiusa rubticaus, Boisd., Faun. Mad. Miaur., p. 106, t. 16, f. J 
(X833). 

Thcnnesia rubricaiis, Hinpsn., Faun. Ind. Moths, II, 534, f. 298 ; 
Lefroy, Ind. Ins. Life, p. 455. 



ilAA//wtfo«.--Throughout the Plains of Southern India. 

Lifehistory. —The caterpillar is slender and loops in walking 
although all prolegs are present; in colour it is green with markings 
consisting of (i) an ashywhite, band between each segment; (2) a 
few faint narrow lines along the back and (3) a bright yellowish- 
brown stripe along the side, but any or all of these may be absent. 
The pupa is formed in a slight cocoon amongst leaves of the 
foodplant (usually in wet lands), or just beneath the surface of the 
soil (in dry areas). The moth has a great resemblance to a dry leaf. 

Foodphmts.—Green-gr^m, red-gram, cow-pea, black-gram; prob¬ 
ably on all pulses. 

Status. —A minor and sporadic pest of pulses. 

Control. —Hand-picking of caterpillars and, where practicable, 
scraping the surface of the soil with a bullock-hoe to expose the 
pupre. 

HOMOPTERA GLAUCINANS, Gn. 

Alamis glaucinans, Guen, Noct., Ill, 6. 

Homoptera giaudnans, Hmpsn., Faun. Ind. Moths, II, 475, f. 263. 

Distribution. —Coimbatore. Probably throughout Southern 
India. 

Lifehistory. —Larva elongate, slender, 35—40 mm. long, first two 
pairs of ventral prolegs ab,sent, pale-green in colour with square 
white patches along the back of many of the abdominal segments. 

(Note. —Forsayeth figures it as pale-green with a broad yellow 
stripe along the side.) Pupa in a slight cocoon. 

F'oodplant.—Sesbania cegyptiaca. 

Status. —A minor pest, only once noticed. 
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1*10. 255.- -Homoptera glaucinans. The outline figure shows the natural size. 

(Original.) 


COSMOPHILA SABULIFERA, Gn. 



Fig. 256- —Cosniopliila sabulifera. The outline figure shows the natural size. 

(Original.) 

Gonitis salmlifera, Guen., Noct., II, 404. 

Cosmophiia salmlifera, Hmpsn., Faun. Ind. Moths, II, 409; Lefroy, 
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Ind. Ins. Pests, p. 151, Ent. Mem. Agri. Dept., Ind., I, 182, Ind. Ins. 
Life, p. 453. 

Distrihiition. —Godavari, South Arcot. 

Lifehistory .—The full-grown caterpillar is about 23 mm. long, 
rather slender, with the first pair of forelegs slightly reduced; in 
colour it is greenish, with narrow darker-green lines down the back 
and a wavy dark stripe along the side. Pupa in a cocoon. 
Foodplants. —-Jute. 

Status .— A very minor pest of jute in Southern India. 

COSMOPHILA EROSA, Hb. 

Noctiia erosa, Hb., Zutr., II., 19, ff. 287- 288. 

Cosmophila erosa., Hmpsn., Faun. Ind. Moths, II, 411 ! Lefroy 
Ind. Ins. Pests, p. 112, Ent. Mem. Agri. Dept., Ind., I, l 8 l, Ind. Ins. 
Life, p. 453, t. 36, ff. 7, 8. 



Fig. 257 .—Cosmophila erosa. The outline figure shows the natural size. 

(Original.) 

Distribiitiofi .—Throughout Southern India. 

Lifehistory.--The full-grown caterpillar is 25--30 mm. long, 
slender, with normal prolegs; in colour it is green with five white 
lines along the back and sides. Pupates within folded leaves. 

Foodplants. —Cotton, bhindi (Hibiscus esculentusj, gogu and 
various other malvaceous plants. 

Status .—Occasionally a serious pest of cotton, especially in the 
case of young plants of exotic varieties. 

Control .—In small experimental areas spraying may be done. 

Remarks .—Natural enemies include wasps and crows. 
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HYBL/EA PUERA, Cr. 


Noctiia puera, Cramer, Pap. Exot., t. 103 D, E (1777). 

Hyblaa puera, Moore, Lep. Ceylon, III, t. 154, ff. 2, 2^; Hnipsn., 
Faun. Ind. Moths, II, 371-372, f. 204; Hole, B.J., XV, 679—697, t. 
A—E. 



1 



2 



Fig. 258 .—Hyblcea puera : 1, Larva; 2, Pupa; 3, Moth. (Larva aud 
Pupa after Moore.) 

Distribution. —Throughout Southern India. 

Lifekistory. —The oblong, yellowish or greenish eggs are laid 
singly on the backs of young leaves, usually in an angle between 
two veins, The full-grown larva is about 30 mm. long, stout, 
cylindrical, very variable in colour, usually greenish below and 
dark-brown or blackish above, with a sub-dorsal white line and 
lateral spots which may form interrupted lines. It lives in the 
shelter of a rolled-up leaf in which it usually hides during the day¬ 
time, only coming out to feed at night. Pupation in a rolled leaf, 
amongst dead leaves on the ground, or in the soil. The total life- 
cycle is about a month. 

Foodplants.— Te 3 .k (Tectona grandis), Bignoniaceee and probably 
many other plants. 

Status. —May be a serious pest of teak. 

Control. —Cutting out alternative foodplants in forests; en¬ 
couragement of insectivorous birds, such as Mynahs which are 
reported to feed on these caterpillars at Nilambur. In nurseries the 
young plants may be sprayed but this is not practicable in the 
open forest. 

PLUSIA SIGNATA, Fb. (?) 

Noctiia signata. Fab., Ent. Syst., Ill, 2, p. 8l {1794). 

Plusia signata, Hrnpsn., Faun. Ind. Moths, II, 568-569; Lefroy, 
Ind. Ins. Pests, p. 155, ff. 172—174, Ent. Mem. Dept. Agri., Ind., I, 190, 
Ind. Ins. Life, p. 452. 
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Fig. 259 .—Pliisia signata. The outline 
figure shows the natural size. (Original.) 


Distribu tion. —T h rough out 
Southern India. 

Lifehistory. —Larva slen¬ 
der, attenuated anteriorly, 
only three pairs of prolegs 
present, including anal 
claspers; in colour pea-green 
with several wavy whitish 
longitudinal lines and a 
broader white longitudinal 
lateral stripe. Pupation in 
a white silken cocoon; moth 
emerges after about a week. 


Foodplants. —Tobacco, groundnut, green-gram, sann-hemp. 
Status. —Scarcely a pest as a rule. Occasionally does some 
damage to young tobacco seedlings and, in the case of groundnut, 
etc., the attack seems confined to the tender leaves only. 

Remarks. —The exact identification of this moth is a matter of 
doubt. So far as can be judged from the specimens obtained, the 
species here referred to is P. .signata but it is possible that the 
specimens may represent P. chalcytes. 

PLUSIA ORICHALCEA, Fb. 

Noctua orichalcea, Fab., Sp. Ins., II, 227. 

Phisia orichalcea, Hmpsn., Faun. Ind. Moths, II, 573 ; Lefroy, 
Ent. Mem. Dept. Agri., Ind., I, 193, Ind. Ins. Life, p. 452, t. 37, f. lo. 

Distribution. —Through¬ 
out Southern India. 

Lifehistory. —L a r v a 
about 25 mm. long, 
slender, attenuated 
anteriorly, in colour 
pale-green, the head 
darker-green, the body 
covered with small 
whitish tubercles each 
with a central black dot 
from which issues a 
short white hair; along 
each side runs a row of 
black tubercles bordered 
below by a white spira- 
Fig. 260 .—Plusia orichalcea. The outline cular stripe. Pupation 
figure shows the natural size. (Original.) period about 8 days. 
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Foodplants. —Cow-pea, potato, pea, indigo, Cariim copticum 
(Bishop’s Weed); Cruciferae (Lefroy), Coreopsis (Hampson). 

Status. —Occurs fairly commonly on cow-pea, indigo and potato 
(Nilgiris), but scarcely a pest in Southern India. 

PLUSIA PEPONIS, Fb. 

Noctuapcponis, Fab., Syst. Ent., p. 608 (1775). 

Plusia agranuna, Guen, Noct., II, 327 ; Hmpsn., Faun. Ind. Moths, 
II, 574; Lefroy, Ent. Mem. Dept. Agri., Ind., I, 194, Ind. Ins. Life, 
p. 452, t. 37, f. II. 



Fig. 261 .—Plusia pepoiiis. The outline figure shows the natural size. 

(Original.) 

Distribution. —Throughout Southern India. 

Lifehistory.- —^The greenish-white, globular, beautifully-sculptured 
eggs are laid singly on the under-surface of the leaves of the food- 
plant. The newly hatched larva is about l'5 mm. long, head and 
legs black, body whitish, with scattered dark hairs arising from 
black warts. After the first moult the larva has on each segment 
a dorsal and a sub-dorsal black conical wart from which arises a 
short hair. The full-grown larva is about 30—35 mm. long, slender, 
segments distinct, covered with whitish conical warts each giving 
rise to a short hair; head olive-green; body whitish-green with 
milk-white longitudinal stripes ; legs green, only three pairs of 
prolegs including anal claspers; anal segment humped. The 
caterpillar remains on the lower surface of the leaf which it cuts 
so as to make the distal portions bend down and provide a shelter 
for it. The colour of the caterpillar is extremely like that of its 
foodplant. Pupation in a tough cocoon of pure white silk spun 
between folds of the leaf; pupation period about a week [T.V.R.]. 

Foodplants. —Snake-gourd, pumpkin and other Cucnrbitncea. 

Status. —Occasionally a rather serious pest of cultivated 
cucurbits. 

Control. —Hand-picking of larvae and pupae. 
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SIMPLICIA ROBUSTALIS, Gn. 

Simplicia robiistalis, Guen, Belt., p. 58 ; Hmpsn., Faun. Ind. Moths. 
JII, 36, f. 16; Lefroy, Ind. Ins. Life, p. 457. 



P'in. 262 .—Simplicia robustalis. The outline figure shows the natural size. 

To the light is seen a profile view of the head. (Original.) 

Distribution. —Coimbatore, Kurniil. Probably throughout South¬ 
ern India. 

Caterpillar about 20 mm. long, slender, smooth, 
dirty brown in colour, with faint irregular interrupted whitish 
longitudinal lines. Pupation in a slight cocoon; pupal period 
about 10 days. 

Food .—Dead leaves, cumbu stalks, etc. 

Status.-—On\Y noted as doing damage on one occasion when the 
caterpillars were present in thousands in the thatched roof of a 
house, devouring the dry coconut leaves and cumbu stalks which 
composed the thatch. 

Co«tro/.~-The caterpillars were destroyed by spraying the thatch 
with lead arsenate in the case noted above and the moths on 
emergence were driven away by smoking with sulphur and spraying 
with cyllin. 

LYMANTRIAD.®. 

ORGYIA POSTICA, Wlk. 

Orgyia postica, Wlk., Cat. IV, 803; Hmpsn-, Faun. Ind. Moths, I, 
436, f. 303; T, V. Raraakrishna Ayyar, B.J., XX, 341. 



Fig. 26,i ,—Orgyia postica, male moth. (Original.) 
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Distribution. —Bellary, Coimbatore. 

Lifehistory. —Eggs in clusters; spherical, depressed in centre. 
The eggs hatch after about 8 days, all hatching at one time, the 
young caterpillars feeding gregariously at first, but separating 
later. Full-grown caterpillar 15—25 mm. long, cylindrical, yellow¬ 
ish brown, paler beneath ; on the first four abdominal segments are 
dorsal, thick, rounded, brush-like tufts of short yellow hairs, on the 
prothorax is a pair of long anteriorly divergent black hair-pencils 
and on the penultimate segment is a stouter posteriorly-directed 
pencil of orange-brown hairs; all the segments with warts from 
which arise long fine hairs. Pupation in a tough silken cocoon. 
The life-cycle is :—egg, 8 days; larva, 25 days ; pupa, 8 days. The 
male moth is winged and very active; the female is wingless and 
sluggish and often never quits the cocoon after emergence from the 
pupal condition. 

Foodplants. —Castor, Erythrina. Probably polyphagous. 

Status. —Occasionally a serious pest on castor. 

Control. —The young caterpillars, whilst still gregarious, are 
easily seen and hand-picked. 

OLENE (DASYCHIRA) MENDOSA, Hb. 

Bomb)i.x mendosa, Hubner, Zutr., II, 19, ff. 293-294. 

Dasychira mendosa, Hmpsn., Faun. Ind. Moths, I, 452-453; LM.N., 
Til, No. 4, p. 22, fig.; Lefroy, Ind. Ins. Life, p. 460. 




Fig. 264 .—Oleiie mendosa, larva and moth. (Original.) 
Distribution.- BeW'dry, Coimbatore, Shevaroys. 

Lifeliistory. - Slot known in any detail. The appearance of the 
caterpillar is shown in the figure. It pupates in a slight silken 
cocoon. 

Foodplants.- -Castor, red-gram, coffee. 

Status.—A minor pest. 

Control. —Hand-picking, 
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PSALIS (DASYCHIRA) SECURIS, Hb. 

Bombyx securis, Hubn., Zutr., II, 19, ff. 291, 292. 

Dasychira securis, Hmpsn., Faun. Ind. Moths, I, 453-454 ; Lefroy, 
Ind. Ins. Life, p. 460, t. 39, f. 7. 



Fig. 265 .—Psalis securis, male and female moth.s. The outline figures show 
the natural sizes. (Original.) 

Distribution. —Throughout the Plains of Southern India. 

Lifehistory - -Eggs are laid in Iratches covered with hairs derived 
from the anal tuft of the female moth. The full-grown caterpillar 
is 30—40 mm. long, rather stout, in colour bright-yellow with a broad 
red-brown stripe down the back and a narrow paler stripe along 
the side; head dull-orange; on either side of the head two long 
tufts of hair project forward and a single tuft backwards from the 
anal segment; on the first four abdominal segments are short, thick, 
rounded brush-like tufts of pale-yellowish hair and on the sixth and 
seventh abdominal segments two bright-red papules stand on the 
centre of the back; all the segments with numerous warts from 
which arise spreading tufts of fine pale hairs. Pupation as a rule 
on a leaf-blade in a cocoon formed of silk interwoven with larval 
hairs ; the pupal period is about lO days. 

Foodplants. —Paddy, cholam, ragi, sugarcane, grasses. 

Status. —A minor pest of paddy. 

Control. —The caterpillar is conspicuous and feeds exposed and 
so is easily hand-picked. 
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EUPROCTIS FRATERNA, Moore. 

Eiiproctisfraterna, Moore, Lep. Ceylon, II, 85 ; Hmpsn, Faun. Ind, 
Moths, I, 477; Lefroy, Ind. Ins. Life, p. 461, ff. 334, 315. 




Fig. 266—EuprocHs fraterna. The outline Hgure shows the natural size. 

(Original.) 

Distribution —throughout Southern India. 

Lifehistory .—Eggs laid on the lower surfaces of leaves in a mass 
covered with hairs from the anal tuft of the female; the egg is 
creamy yellow, circular, flattened. The newly hatched larva is 
about 2i mm. long, slender, hairy, yellowish. The full-grown 
larva is rather stout, dark reddish-brown, paler along the lower sur¬ 
face, head and prothoracic shield bright orange-red, thickly covered 


Fig. 267 .—Euproctis fraterna, larva. (After Lefroy.) 
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with tufts of whitish hair and with a pair of large tufts of darker 
hair directed forward on either side of the head and a single 
similar tuft directed backwards from the anal segment. Pupa 
red-brown, in a slight cocoon interwoven with the larval hairs. 
Life-cycle : egg, about ^ days ; larva, 30 days ; pupa, about 4 days. 

Foodplants. —Castor, pomegranate, cotton (occasionally), red- 
gram. 

Status. —Occasionally a rather serious pest of castor. 

Control. —Hand-picking of the caterpillars and moths. The 
caterpillars are gregarious and easily collected; their hairs are 
somewhat poisonous and they should not be touched with the bare 
hand more than is necessary. 

EUPROCTIS SCINTILLANS, Wlk. 

Somena sdntillans, Wlk., Cat. VII, 1734 - 

Euproctis scintillans, Umpsn., Faun. Ind. Moths, I, 483; Lefroy, 
Ind. Ins. Life, p 461. 



Fig. 268.— Euproctis sciiitillaiis The outline iigure .shows the natural size. 

(Original.) 

Distribution. —Throughout Southern India. 

Lifehistory.Simil'dr to that of E. fraterna- Caterpillar rather 
stout, dark coloured, with tufts of fine hairs, a pale-yellow stripe 
down the back and on the first two abdominal segments (the two 
segments between the legs and prolegs) a thick tuft of blackish or 
reddish stout detachable hairs. 

Foodplants.--Mango, gogu (Hibiscus cannabinus), sann-hemp, 
linseed, castor, red-gram. 

Status. —A minor pest, rarely of much importance. 

Control. —As in E. fraterna. 




400 


SOME SOUTH INDIAN INSECTS, ETC. 


HYPSID^. 

HYPSA FICUS, Fb. 

Bombyx ficus, Fab., Ent. Syst., Ill, 2 , p. 27 Il794). 

Hypsa ficus, Hmpsn., Faun. Ind. Moths, I, 504 ; Lefroy, Ind. Ins. 
Life, p. 463, t. 39, If. I, 2. 





Fig. 269 .—Hypsa ficus, larva and moth. (Original.) 

Distribution. —Coromandel Coast, Trichinopoly, Coimbatore. 

Lifehistory. —The caterpillar is about 25 mm. long, cylindrical, 
rather flattened posteriorly, its whole body covered with scattered 
yellow-brown warts from which arise fairly long white hairs; head 
jet black; the body is black with a white stripe along the back 
and white dots along the side, sometimes with pale yellow mark¬ 
ings on the back and beneath the sides, sometimes with red warts. 
Pupation in a cocoon usually underground. 

Foodplant. —Figs (Ficus glomerata, F. carica, F. religiosa, etc.). 

Status- —’An occasional defoliator of fig-trees. 

Control. —In the case of young trees in small areas, hand-picking 
and spraying may be done. 



ARGINA CRIBRARIA, Cl. 

Phalcena cribraria, Clerck, Icon. Ins., II, t. 54, f. 4(1764). 

Argina cribraria, Hmpsn., Faun. Ind. Moths, II, 51-52, f. 24; 
Lefroy, Ind. Ins. Life, pp. 463-464, Ent. Mem. Dept. Agri., Ind., 
p. 159, Ind. Ins. Pests, pp. 148, 193, figs. 
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I'lG. 270. — Ai-giiiit cribrariti. The outline figure shows the natural sue. 

(Original.) 


Distrilnition- Throughout Southern India. 

Lifehistory.- Eggs are laid in small clusters on lower surfaces of 
leaves. Caterpillar 25 mm. long, in colour white with a black line 
along the side, and irregular black patches, a yellow line along the 
side developed into an orange spot on each segment; hairs 
black above, lighter beneath. 

FoodpUints. Sann Hemp. 

Status.- A minor pest of Sann Hemp, occasionally abundant. 

Control.- In small plots spraying and hand-picking of young 
larva;. 

ARGINA SYRINGA, Cr. 

Phalcpua syringa, Cram., Pap. E.xot., I, t. S c. 

Argina syringa, Hmpsn., Faun. Ind. Moths, II, 51 ; Lefroy, Ind. 
Ins. Pests, pp. 148, 194, Ent. Mem. Dept. 2^.gri., Ind., I, 158. 



Fig. 271 .—Argina syringa. (Original.) 

Distribution. - ThToughout Southern India. 

Lifehistory. -Similar to A. cribraria. 

Foodplants .—Sann Hemp (Crotalaria jitncea). 

Status.—A minor pest occasionally abundant. 

Control. -Hand-picking of young larva; and spraying in the case 
of small areas. 

SPHINGID^. 

HERSE CONVOLVULI, Linn. 

.Sphinx convolvuli, Linn., Syst. Nat. (ed. X), p. ,"98 (1758). 

Herse convolvuli, Hmpsn., Faun. Ind, Moths, I, 103, f. 60; Lefroy, 
Ind. Ins. Pests, p. 159, Ent. Mem. Agri. Dept., Ind., I, 155, Ind. Ins. 
Life, p. 467. 

26 



EXPLANATION OF PLATE XXIV. 

ACHERONTIA STYX. 


I, 2. Eggs, enlarged. 

3, 4, 5, 6. Larvae in various stages of growth. 

7. Pupa. 

8 . Moth. 

(The linos alongside the fignres show the natural sixes.) 
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Fig. Z12.~Herse convoliutli- (Original.) 

Distribution. —Throughout Southern India. 

Lifehistory. —Eggs are laid singly on leaves. The full-grown 
caterpillar is about lOO mm. long, with a sharp down-curved horn 
on the tail end; colour dark brown with indistinct oblique red- 
brown blotches on the sides or green with oblique yellow or pink 
black-edged bars on the sides. Pupa in the soil, in a chamber 
just below the surface ; colour red-brown, tongue-sheath long, pro¬ 
jecting, incurved. 

Foodplant. —^Sweet potato, green-gram and other pulses. 

Status. —A minor pest as a rule, occasionally occurring in large 
numbers when the damage is serious. 

Control. —Hand-picking of the caterpillars. Spraying of small 
areas. 


ACHERONTIA STYX, Westw. [PLATE XXIV.] 

Acherontia styx, Westwd., Cab. Or. Ent., p. 88, t. 42, f. 3 ; Hmpsn., 
Faun. Ind. Moths, I, 67, f. 40; Lefroy, Inch Ins. Pests, p. 160, Ent. 
Mem. Dept. Agri., Inch, I, 154, f. 40, Ind. Ins. Life, p. 467, t. 40. 

Distribution. —Throughout the Plains of Southern India. 

Lifehistory. —The large, globular, green egg is laid singly on 
leaves. The full-grown caterpillar is about 90 mm. long, rather 
stout, with a rough skin, and a recurved horn on the tail end; in 
colour it is variable, usually light greenish with oblique darker 
green stripes along the sides and meeting over the back. Pupa 
red-brown, in a chamber below the ground. The moth sciueaks 
when disturbed. 

Food plants. —Brinjal, lab-lab, gingelly. 

Statiis. —A minor pest of brinjal and gingelly. 

Control. —Hand-picking of caterpillars. 













Fig. 276 .—Actias Sclcn. (From Indian Xfiistmii Nott^.s.' 
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Fig. 274.— Dcilephila nerii. (After Lefroy.l 


Distribution .—-Throughout Southern India. 

Lifchistory .—Egg laid singly. The full-grown caterpillar is about 
100 mrn. long, attenuated anteriorly, with a short roughened horn 
on the tail end ; colour variable, usually pale-green, with white dots 
especially evident along the sides and a bright blue eye-spot on 
either side of the third thoracic segment. Pupa pale-brownish 
yellow, with black spots ; pupation in a cell below ground. 

Foodplants .—Oleander (Neriuui oleander) and other plants. 

Status .—A minor pest of ornamental oleanders which it some¬ 
times strips of their leaves. 

Control. —Hand-picking of the larvae, which rest on the leaves 
and twigs, although they are by no means easy to see in spite of 
their large size. 

EUPTEROTID^. 

EUPTEROTE MOLLIFERA, Wlk. 




Fig. 275. Eupterote niollifera, male. The outline figure sho-ws the 
natural size. (Original.) 
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Eupterote molliferaj WYk., Cat. XXXII, 376; Hmpsn., Faun. Ind. 
Moths, I, 57—59 ; Lefroy, Ind. Ins. Life, p. 471. 

Distribution. —Throughout Southern India. 

Lifeliistory. -Ca-terpillar about 40 mm. long, dull brown or red- 
brown, with a dull whitish line along the side above the spiracles ; 
head and true legs reddish ; all the segments with numerous warts 
from which arise spreading tufts of fine brown hair; on the back 
of the first and third to sixth abdominal segments are also large 
thick tufts of short dark-brown hairs. 

Foodplant.—Moringa pterygospcrma (Tamil, Moringai). 

Status. —Occasionally a serious pest, occurring in enormous num¬ 
ber and defoliating the trees. 

Control. —^The caterpillars usually rest on the tree-trunk during 
the day time and may be destroyed by burning with a torch. 

Note.—T he hairs of this caterpillar are poisonous and care 
should be taken not to touch them or even to approach the trees on 
which they occur nearer than necessary. 

SATURNIAD 7 E. , 

ACTIAS SELENE, Hb. 

Attacus selenc, Hubn., Samml. Exot. Schm., 1 , t. 172, f, 3. 

Actias scle?ie, Hmpsn., Faun. Ind. Moths, I, 13, f. 8; Lefroy, Ind. 
Ins. Life, p. 478, f. 326. 

ISee Figure 276.] 

Distribution. —Throughout Southern India. 

Lifehistory. —The full-grown caterpillar is about 75 mm. long, 
stout, with distinct segments, in colour bright apple-green, with two 
rows of yellow spinous warts along the back and another row along 
the side; the fine hairs on the back are yellowish, those on the 
sides and beneath blackish ; pad to ana! claspers reddish. Cocoon 
tough, oval, brown, usually enclosed in a leaf or leaves. 

Foodplants. — Moringa pterygospenna and various other shrubs. 

Status.- .Not very common as a rule. 

Remarks. —On account of the large size of the cocoon, inquiries 
are often made with regard to the value of the silk produced by 
this insect. It is, however, of no commercial importance. 

CRICULA TRIFENESTRATA, Heifer. 

CriiUila trifeucstrata, Heifer, J.A.S.B., VI, 45 ; Hmpsn., Faun. Ind. 
Moths, I, 28, f. 14; Lefroy, Ind. Ins. Life, p. 481. 

Di.stribution. —Throughout the damper districts of .Southern India. 






Fig. 211 .■—Cricula trifenestrata : 1, Larva; 2, Cocoon enclosing pupa ; 

3, Female Moth. (Original.) 

Lifehhtory. —Full-grown caterpillar about 50 mm. long, segments 
sharply defined, each with six large warts from which arise tufts of 
fine hairs ; colour dark brown, with a pale-reddish stripe along the 
side, prothoracic segment (fin t segment behind head) and anal 
claspers crimson. Cocoon spun amongst leaves and twigs, often in 
masses ; composed of a net-work of bright golden silk. 

Foodplants. —Mango; cashew {Anacardhim occidentale). 

Status.—An occasional pest of mango and cashew, stripping all 
the leaves. 

Remarks. —(l) The hairs of the caterpillars are poisonous and 
they should therefore not be handled. 

(2) The cocoons are often found in large numbers and inquiries 
are made regarding a possible sale for them. They are, however, 
of no commercial value. 
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BOMBYCID^. 

OCINARA VARIANS, Wlk. 

Naprepa varians, Wlk., Cat. V, 1153 - 

Ocinara varians, Hmpsn., Faun. Ind. Moths, I, 35 i Lefroy, Ind. 
Ins. Life, p. 484, f. 327. 



Fig. 27S .—Ocinara varians, moth and larva. The outline figure shows 
the natural si^e of the moth. (Original.) 

Distribution.—Thxougl-ioxxi Southern India. 

Lifehistory.—T\\& full-grown caterpillar is about 30 mm. long, 
humped anteriorly and with a slight horn on the tail end ; in colour 
pale grey, matching very closely the twigs on which it rests. The 
bright yellow cocoon is spun in a rolled leaf as a rule. 

Foodplants.—¥\g?, of various sorts. 

Status.—A pest of fig-trees, occasionally stripping every leaf, 
especially in the case of young trees. 




4 o8 


SOME SOUTH INDIAN INSECTS, ETC. 

Control. —Spraying with Lead Arsenate or similar poison and 
hand-picking of small trees. It must be noted, however, that the 
caterpillars are often very difficult to see especially when resting 
on the bare twigs after having stripped all the leaves. 

NOTODONTID^. 

STAUROPUS ALTERNUS, Wlk. 

Stauropus alternus, Wlk., Cat. V, 1020; Hmpsn., Faun. Ind. Moths, 
I, 149-150, f. 91 ; Lefroy, Ind. Ins. Life, p. 472, f. 321. 



Fig. 279 .—Stauropus alternus, Fig. 280 .—Stauropus alternus, lualt; 

larva, lOriginal.) motli. lOriginal.) 

Distribution. —Coimbatore, Ganjam. Probably throughout South¬ 
ern India. 

Lifehistory. —Full-grown caterpillar about 40 mm. long, witli 
extraordinarily dilated and flattened posterior extremity which is 
held over the back when alarmed, the anal claspers being reduced 
to two slender filaments ; a row of paired sharp triangular humps 
down the back ; second and third pairs of thoracic legs very long ; 
colour grey-brown mottled with darker. This caterpillar cannot 
be mistaken for anything else when once seen. The young 
caterpillar mimicks an ant; the full-grown one looks not unlike a 
spider when alarmed. The dark red-brown pupa is formed in a 
slight cocoon spun amongst leaves, etc. 

Foodplants. —Tamarind, Tur (Cajanus indicusj, Trewia nndifolia, 
Tea. 

Status. —Rather a scarce insect as a rule, but has once been 
recorded as a serious sporadic pest of tea in Ceylon. 
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GEOMETRID^. 

BISTON SUPPRESSARIA, Gn. 

Biston suppressaria, Guenee, PhaL, I, 2I0 ; Hmpsn., Faun. Incl. 
Moths, III, 247; V, 185-187, t. 13, ff, 10, loa—c ; Watt & 

Mann, Pests of Tea, pp. 225-226, t. 9, f. 2. 



I'lC;. 281.—/>'(',s7o// SHpprc’SKoria. moth aiul ];ivva. (from Indian Museum 

Notes.) 

Distnbutioii.--Reported to occur in the Tea districts. 

Lifchistory—Not known in detail. The caterpillar m;iy be either 
dark-brown and twig-like or green with darker bands. Pupation 
in the soil. 

B'oodpla>its.—Teii, Cassia min'ailata- 

Sfud/5.—Apparently only an occasional and very minor pest of 
tea in Southern India. 

Control. —Hand-picking of caterpillars. 

Remarks. —Included here on the authority of Mr. Anstead who 
informs me that it has once been reported as damaging tea in South 
India. 

LASIOCAMPIDdE. 

METANASTRIA HYRTACA, Cram. 

Phalaaia hyrlaca. Cram., Pap. Exot., Ill, t. 249 F. 

Metanastria hyrtaca, Hmpsn., Faun. Ind. Moths, I, 410-411, f. 283 ; 
Lefroy, Incl. Ins. Life, p. 497 , ff- 332 , 333. 

Coimbatore, Chingleput, Ganjam. Probably 
throughout Southern India. 

Full-grown larva about 75 mm. long, stout, greyish, 
covered with stout hairs and with flaps at the sides and tufts of 
longer hair projecting forward on either side of the head ; between 
the metathorax and first abdominal segments (third and fourth 
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FtG. 282. —MHatuditna hyrtacn : 1, Lar^a (after Moore); 2, Male Motlj 
m resting attitude (after Forsaycth); Male..ind 4. Female Moths. 
(Y'Hginal.) 


segment behind hend) h a patch of short blackish or reddish hairs, 
concealed in repose but exposed when alarmed. Pupa brownish-red 
in a long cocoon usually spun on n branch of the foodplant. 

Foodplants.—Mimiisops clpngi, countr>' almond (Tcrminaliacat- 
appa), Nyctanthes arbortristis (Tamil, Pitvazha malH). 

Status .—Not a pest as a rule but occasionally appears in large 
numbers and strips trees. 


LIMACODID^. 

PARASA LEPtDA, Cr. 

Phalcena lepidu, Cram.. Pap. Exot., II, t. 130 E. 

Parasa lepiefa, Hmpsn., P'aun. Ind. Moths, I, 388, f. 264; Lefroy, 
Ind. Ins. Life, p. 500 ,1 336; LM.N., Ill, No, 4 . P- U- hg^- 

Distribution .—Throughout Southern India. 

Lifehistory. —Full-grown caterpillar 15—25 mm. long, squat and 
stout; in colour bright green with a broad interrupted blue stripe 
down the back and a narrower blue stripe along each side; both 
dorsal and lateral stripes are bordered by a row of warts from 
which arise thick spreading brushes of short spinous hairs; at each 
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extremity the two internal hair tufts are much larger than the 
rest. In walking, the legs are not visible and the caterpillar moves 
with a sluglike motion. Pupation in a tough shell-like rounded 
cocoon, often found in numbers together on tree-trunks. Pupation 
period three to five weeks or longer. 



i'lo. 283 .—Parana lepicla. larva. The small figure shows the natural she. 

(Originiil.) 



Fig. 2,S4 ,'—Parana Icpida, rnofh. (Original..) 

Foodplants.-~CsiStor, mango, ccccnut, palmyra, wcod-apple, 
pepper, pomegranate, cauliflower, tea, coffee. Polyphagous. 

Status .—An occasional serious pest, even of large trees, which 
it strips entirely of leaves. 

Control. —(l) In the case of low-growing trees and shrubs the 
larvae, being more or less gregarious, may be hand-picked, care 
being taken not to touch them with the bare hand as the larval 
spines are very poisonous. 

(2) Spraying with Lead Arsenate or similar poison. Crushing 
of pupae in the cocoons on tree-trunks. 


ALTHA NIVB:A, Wlk. 

yf/t/m/u'wu, Wlk., J.L.S., VI, 173; Hmpsn., Faun. Ind. Moths, I, 
397, f. 273 : Lefroy, Ind. Ins. Life, p. 499 - 



EXPLANATION OF PLATE XXV. 

PAPILIO DEMOLEUS. 

IG. I. Eggs laid on leaf, magnified. 

, 2-6. Larvse in various stadia. 

, 7. Larva suspended for pupation. 

, 8. Pupa. 

, Q, TO. Butterfly. 






• 


PLATE yxv. 



PAPILIO DEMOLEUS, 
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I'lG. 2 .H 5 .— Alflia iiivea. (Original.) 

Distrihiitio)i.--Be\\i\ry, Coimbatore. Probably throughout South¬ 
ern India. 

Lifeliistory.—The round shell-like cocoons have been found on 
the stem of castor-plants, below the surface of the ground. 

Foodplants .—Castor (Ridiuis commitnis). 

Status .—Not known to do any damage. 

NYMPHALID.®. 

MELANITIS ISMENE, Cram. (PLATE L, FIGS. 7 — 9 .] 

Papilio ismene, Cram., Pap. Exot., 1 , t. 26, ff. A, B (1775). 

Melanitis ismene, Lefroy, Ind. Ins. Pests, p. 122, f. 139, Ind. Ins. 
Life, p. 410, t. 29; Bingham, Faun. Ind. Butt., 1 , 158 -159, f. 36. 

Distribution .—Throughout Southern India, occurring from sea- 
level to elevations above 7,000 feet. 

Lifehistory .—The round, white eggs are laid on leaves of grasses 
on which the larva feeds. This latter is pale green with a roughened 
skin, with a darker head bearing a pair of horn-like processes and 
with the anal extremity produced into two slender processes ; it 
feeds chiefly at night, remaining immobile during the day-time. 
The stout, smooth, pale green pupa is slung by the tail from a 
grass-stem or leaf. 

Foodplants. —Grasses. 

Status .—A pest of paddy but as a rule does very little damage, 
its numbers being probably checked by parasites and natural 
enemies. 


PAPILIONID^. 

PAPILIO DEMOLEUS, Linn. [PLATE XXV.] 

Papilio demoleus, Linn,, Syst. Nat., X, 464 (1758); Bingham, Faun. 
Ind. Butt., II, 39 -40, f. 7; Lefroy, Ind. Ins. Pests, pp. 174—177, ff. 
195—197, Ind. Ins. Life, pp. 422-423, ff. 291 292. 

Distribution .—Throughout Southern India. 

Lifehistory .—The rounded greenish-white eggs are laid on leaves 
of Citrus of various kinds. The young larva is brownish or black¬ 
ish with an irregular, broad, conspicuous white bar across its back, 
and is protected by its resemblance to a bird’s dropping. The 



LEPIDOPTERA. 


413 


full-grown larva is green with oblique brownish cross-bands. 
Pupa pale brownish or greenish slung by a girdle and anal pad. 
The larval and pupal periods are each of about a fortnight’s 
duration. 

Foodphvits. —Various species of Citrus (Orange, Citron), Bael 
(Mgle marmclos) and other Rutaceae. Also occasionally on Psoralen 
corylifoUa (Tel. Baminchi) sometimes on curry-leaf plant (Murraya 
lieenigij (Tam. Karuveppilai). 

Status. —Sometimes a serious pest, stripping all the leaves when 
in large numbers. 

Control. —Hand-picking when the attacked bushes can be reach¬ 
ed ; the eggs and larvte are fairly easily seen. 

PIERIDdE. 

CATOPSILIA PYRANTHE, Linn. 

Papilio pyranthc, Linn., Syst. Nat., X, 469 (1758). 

Catopsilia pyranthe, Lefroy, Ind. Ins. Life, p. 418, f. 289 ; Kershaw, 
Butt. Hongkong, pp. lOO-IOl, t. 7, f. 9, t. II, f. 5, t. 13, f. 9, 1.3% 
ff. 21-22; Bingham, Faun. Ind. Butt., II, 221—223. 



Fig. 286 .—Catopsilia pyranthc. (Drigiiial.) 

Distribution. —Throughout Southern India. 

Lifehistory.—The egg is spindle-shaped,white and almost smooth, 
and is laid singly on the leaves and stems of the foodplant. The 
larva has a roughened skin and is pale leaf-green in colour with a 
lateral row of nearly-continuous black dots above a longitudinal 
pale-yellow stripe. Pupa smooth, pale green, attached to a twig or 
leaf by a girdle and anal patch of silk. 

Foodplants.—Cassia occidentalis and 6'. auriculata, Sesbania and 
probably other Leguminosat. 

Status. —Rarely a pest though it often occurs in very large 
numbers. On one occasion, however, the caterpillars of this butter¬ 
fly were sent as destructive to Sesbatzia in the Cumbum range. 
Madura district; but various noctuid caterpillars were also con¬ 
cerned in this case. 




EXPLANATION OF PLATE XXVL 

CAl'OCHRYSOVS CNEjUS. 

Fig. I. Eggs laid on a shoot of black gram (Phaseolus radiafus). 

„ 2. Egg, magnified. 

,, 3. T.arva boring into a pod. 

,, 4 , 5. Larvje. 

„ 6. Pupa on a pod, at the Itase of which is seen the hole bored by 

the larva with pellets, of btown excreta around it. 

,, S. '['he biitt.u'fiy. 
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TERIAS HECABE, Linn. 

Papilio hecabe, Linn., Syst. Nat. (ed. X), p. 470 (1758). 

Tcrias hecabe, Bingham, Faun. Butt., II, 250—254, .If. 60—62; 
Swinhoe, Lep. Indica, VII, 50—56, t. 567. 



Fig. ZS7.—Terias hecabe. (Origmal.) 

Distribution. —Th rou ghout. 

Lifehptory.—The smooth, white, spindle-shaped egg is attached 
singly to the upperside of the leaves of the foodplant. Larva 
rather slender, pale-green with awhile stripe along the side, the 
skin rather roughened and sparsely covered with short hairs which 
are probably hollow as minute drops of liquid may be seen 
apparently exuded from their tips, so as to give the larva sometimes 
the appearance of being in’orated with white. Pupa attached by 
the tail and slung by a girdle from a stem or leaf of the foodplant ; 
usually pale-green, slender, rather sharply pointed anteriorly. The 
caterpillar and pupa are usually difficult to see on their foodplants. 

Foodplants.—Ag'dih\, Daincha and other species of Sesbania and 
Cassia. 

Status. —Scarcely a pest as a rule but sometimes strips the leaves 
of the foodplants especially in the case of young plants. Occa¬ 
sionally a pest of Albizzia planted as shade for tea, etc. 

Control. —Spraying with Lead Arsenate, Lead Chromate, etc., in 
the case of localized attacks, young nursery beds, etc. 

LYC^NIDAt. 

CATOCHRYSOPS CNEJUS, Fb. [PLATE XXVI.] 

Hesperia cnejiis, Fab., Ent. Syst. Suppl., p. 430 (1798). 

Catochrysops cnejus, Bingham, Faun. Ind. Butt., II, 415-416; 
Lefroy, Ind. Ins. Life, p. 427, t. 32. 

Distribution.—ThxovighovLX the Plains of Southern India. 

Lifehistory.--The rounded highly sculptured egg is laid on flower- 
buds. The newly-hatched larva bores into the bud, feeding on the 
unopened flower and after eating that it attacks another flower or 
enters a pod where it feeds on the unripe seeds. When full-grown 
it is about 13 mm. long, flattened, pale-greenish or yellowish, 
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covered with short spine-like hairs. “ When full-grown the larva 
descends to the ground, enters the earth at the base of the stem of 
the foodplant and there constructs a weak cocoon of silk in which 
it transforms into a dark-coloured rounded pupa provided with a 
slight silken girdle ” [Y.R.R.] but, sometimes at least, pupation is 
effected on or amongst the leaves of the foodplant. 

Foodplants. —Red-gram, Lab-lab and other pulses. 

Status. —Serious injury may be done when this insect is in large 
numbers, a very large proportion of the pods being completely 
emptied of their contents. 

Control .—? 

POLYOMMATUS BCETICUS, Linn. 

Papilio boeticiis, Linn., Syst. Nat. (ed. XID, I, 789 (1767). 

Polyommatns bceticus, Bingham, Faun. Ind. Butt., II, 432—434 ; 
Lefroy, Ind. Ins. Life, p. 428 ; Kershaw, Butt. Hongkong, p. 75, t. 9, 
ff. 2 , 10 . 



I’lG. 288. —Polyoinniatus bccticiis: 1, 2, Lai'va ; i, Pupa; 4, E.utterfly in 
resting attitude showing under.side of wings ; 5, Butterfly, left male, 
right female. (Figs. 1—3 after Lang, 4—.8 original.) 

Distribution. —Throughout Southern India. 

Lifehistory. — Eggs are laid on flower-buds and pods into which 
the young newly-hatched larvce burrow. The full-grown larva is 




RXPLANAl'fON OF PLATE XXVIl 

PARNARA MATHIAS. 

Fig. Eggs, lateral view x lo. 

Young larva rolling a leaf. 

.ji, Full-giown larva. 

„ 4. Pupa in rolled leaf. 

,, 5-7, Butterfly. 

„ 8, 9. Puparia of Tachinid parasites. 

„ 10. Hymenopterous parasite. 

,, 11,12. Tachinid parasites. 

(The lines alongside the iigures show the natural sites. 
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about 12 mm. long, pale-green, with a roughened skin. The short 
squat pupa is pale yellowish-green or greyish, smooth, with a double 
sub-dorsal series of small blackish spots; pupation usually on a 
leaf, twig, or pod of the foodplant. 

Foodplants.—Crotalaria and Pisum of various species, and prob¬ 
ably on most pulses. 

Status. —May be a serious pest in localities where Crotalaria is 
grown for seed. 

Control .—? 


VIR.A.CHOLA ISOCRATES, Fabr. 

Hesperia isocrates, Fab., Ent. Syst., Ill, i, 266 267 (l 793 )- 
Tliecla isocrates, Westw., T.E.S., II, i — 8, t. I (1835). 

Viracliola isocrates, l^eiroy, Ind. Ins. Pests, pp. 179-180, ff. 199—206, 
Ind. Ins. Life, p. 428, f- 293 - 



Fig. 289.— Virachola isocrates, larva and male and female butterfly. 

(Larva after Lefroy, other figures original.) 

Distribution. —Throughout Southern India. 

Lifeliistory. —Eggs are laid on the flowers and buds, the larva 
boring into the fruit until full fed, when it emerges and secures the 
stalk of the fruit to the stem with a silken binding; this done, it 
re-enters the fruit and pupates. 

Foodplants.—PomegransLte, guava, loquat, tamarind, orange. 

S/ahrs'.—Sometimes a serious pest of pomegranate, but only 
occasionally attacks other fruits. 
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Control. —Destruction of attacked fruits, catching of butterflies 
by hand-nets, and perhaps covering of valuable fruit in muslin 
bags. 


HESPERIAD^. 

GANGARA THYRSIS, Moore. 

Papilio thyrsis, Fab., Syst. Ent., p. 532 (l 775 )- 
Gangara thyrsis, Lefroy, Ind. Ins. Life, p. 431, f. 295 ; Distant, 
Rhop. Malay, p. 394, t. 34, f. 13. 


('iG. '290 ,—Gangara thyr.'iis. 
lar\-a about half grown. 

(Original.) 

Fig. 291 .—Gangara thyrsis (Original.) 

Distribu tion. —Coimbatore. 

Lifehistory and Foodplant. —The eggs are laid on leaves of various 
species of palms on which the larva feeds. The larva, when full 
grown, is oale greenish, reddish in parts, but the colour is concealed 
under long delicate white waxy filaments which form a fluffy secre¬ 
tion all over the larva ; it lives inside roller! up palm-leaves in which 
it also pupates. The greenish white pupa is about 27 mm. long 
and attached by the tail to a stout silken cord spun across the leaf 
chamber in which it vibrates with great energy when disturbed so 
that it produces a loud rattling noise. The butterfly is on the wing- 
only at dusk. 

Status. —A minor pest which occasionally does some damage 
to ornamental palms and in nurseries of young coco-palms, etc. 

Control. —The larva is easily found and collected by hand. 
The bitten leaves and fragments of white waxy secretion on the 
leaves give a good clue to its whereabouts. 

PARNARA MATHIAS, Fb. [PLATE XXVIL] 

Hesperia mathias, Fab., Ent. Syst. Suppl., p. 433 (1798). 

Baoris mathias, Distant, Rhop. Malay, pp. 380-381, t. 35, f. 10. 

Parnara mathias, Kershaw, Butt. Hongkong, p. 130, t. Vila, f. i; 
Lefroy, Ind. Ins. Life, p. 431, t, 33. 

27 
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Diiiribiiiion .—Throughout the Plains of Southern India. 

Lifeliistory.—The larva is pale-greenish with indistinct pale 
yellowish-white bars across the back and a whitish line along the 
side ; it lives in rolled up leaves of various grasses. The translucent 
pale-greenish pupa is fornied on a blade of the foodplant, attached 
by the tail and a girdle. 

Foodplants .—Grasses of various kinds, especially paddy, and 
more occasionally cholam, etc. 

Status .—A minor pest as a rule. 

Control .— ? 

Remarks .—The numbers of this butterfly are usually kept in 
check by numerous parasites and predators. 


PARNARA COLACA, Moore. 



Hesperia colaca, Moore, P.Z.S. (1877), 594, t. 58, f. 7. 


Fig. 292 .—-Parnara colaca. The outline figure shows the natural size. 

iOriginal.) 


Distribution .—Chingleput (Saidapet and Madras). 
Lifehistory .—Not known in detail. 

Foodplant. —Paddy. 

51 ^ 7 ///.?.- -Scarcely a pest. 


SUASTUS GREMIUS, Fb. 

Hesperia grentius. Fab., Ent. Syst. Suppl, p. 433 (1798). 

Suastus gremius, Lefroy, Ind. Ins. Life, p. 431 ; Kershaw, Butt. 
Hongkong, p. 125, t. 14, f. 25, t. 7a, f. II ; Willey, Spol. Zeyh, VI, 
125 — 130 , figs. ( 1909 ). 

Distribution. —Bangalore, Godavari, Coimbatore. In July and 
August. (Probably throughout palm-growing districts all the year 
round.) 
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I'lG. 293.— Snastus grx’iniuii. The outline tisnre shows the natarul size. 

lOrighud.) 

Lifehistory .—The larva is pale-green with a narrow blue line 
down the back ; it lives in tube.s formed by rolling uj) portions of 
palm-leaves. When full fed, it closes the ends of this tubular-cell 
with silk and changes to a yellowish pupa. Prior to pupation the 
larval cell is sometimes cut adrift from the palm-leaf, the larva 
pupating on the ground. 

Foodplants. —Palms, mostly palmyra. Also recorded from coco¬ 
nut palm. 

Status .—A minor pest. 

Control .— ? 

TELICOTA AUGtAS, Linn. 

Papilio augias, Linn., Syst. Nat. (etl. XII), I, p. 794 (i/byX 

Tclicota angias, Distant, Rhop. Malay, p. 382, t. 34, F. 23 ; Lefroy, 
Ind. Ins. Life, pp. 431-432. 



I'lC.. 294.- Tclicota an^ia^. 

Di.'^tribntion. —Vizagapatam, Coimbatore, South Arcot. Probably 
throughout Southern India all the year round. 

2 7..4 





. 1 . 


EXPLANATION Oi> PLATE XXMII. 

GAl.LERIA MELLONELLA. 


Eggsj, lar\a. and moth on comb, natural size, 

2. Larva. 

3. Cocoon. 

4. Pupa, removed Irom cocoon, 

5. Male moth. 

6. Female moth. 

7. Eggs, enlarged. 

(The lines alongside the figures show ihe natural sizes. 
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Lifehistory. —The greenish larva folds the leaves of the foodplant 
into tubular cells in which it lives and pupates. 

Foodplants. —Sugarcane. Also said to feed on bamboo and 
paddy. 

Status. —A minor pest, rarely doing much damage even when 
abundant. 

Control. —In small cane-plots the larvae may be hand-picked. 

UDASPES FOLDS, Cram. 

Papilio fohts, Cram., Pap. Exot., I, t. 74, f. 7 (1779). 

Udaspcs fohts, Davidson and Aitken, B.J.. V, 37 t ‘372 ; Lefroy, 
Ind. Ins. Pests, p. 168; Ind. Ins. Life, p. 432; Kershaw, Butt. 
Hongkong, pp. 136-137, t. 14, f- 20. 



Fig. 295 .—Udijttpes folns. Tlic outline figure shows the natural si^o. 

(Original.) 


Distribution. —Northern Circars and Coimbatore. 

Lifehistory. —Larva greenish (either pale or dark) with a darker 
stripe along the back caused by the digestive tract being visible 
through the skin; head brownish or blackish. Pupa with the 
head-end produced into a beak, yellowish-white or greenish-white, 
attached by an anal pad and a girdle; pupation inside a rolled 
leaf but the pupa is not entirely concealed. Larva in a rolled leaf 
of the foodplant. 

Foodplants. —Ginger, turmeric, and probably wild lilies (Ker¬ 
shaw notes the foodplant at Hongkong as Alpinia nutans). 

Status. —Rather a scarce insect as a rule but occasionally a 
serious pest of ginger and turmeric. 

Control. —The folded leaves containing the larvce and pupce are 
easily seen and the insects collected by hand. 
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PYRALID^. 


STENACHROIA ELONGELLA, Hmpsn. 



Fig. —Steinichroia cloii- 

The outline figure shows 
the natural size. (Origiiud.l 


Stenachroia elongella, Hmpsn., B.J., 
XII, 94, fig.; Lefroy, Ind. Ins. Life, 
p. 510. 

Distrilmtion. —Bellary. 

Lifehistory .—Not known. Cater¬ 
pillar webs over earheads on which 
it feeds. 

Foodplants .—Earheads of cholam. 

Status .—An occasional but very 
local pest of cholam, doing con¬ 
siderable damage when in large 
numbers. 

Control .—Destruction of first- 

attacked heads. 


GALLERIA 

I'liaUciia /iK’lloiii'lIa, Lin 
Galleria iiieUoncUa, Hmps 
Ind. Ins. Life, pp. 500-501. f 


PLATE XXVIII.J 

X), p. 537 (1758). 

Moths, IV, 9, f. 8 ; Lefroy, 
r, A.J., I, Oct. 1911, tab. 


Fig. 297.—P'rame of Bee-hive webbed with silk by larv* of Galleria 
mellonella. fAfter Lefroy.'' 

Distribution. —Throughout Southern India. 

Lifehist{>ry.—'Egg& are laid singly or in small clusters on wax 
combs of Bees’ nests. The larvae tunnel through the wax, on which 
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they feed, lining their tunnel with silken webbing. The full-grown 
caterpillar is about 20 25 mm. long, moderately stout, smooth 

except for a few short bristly hairs, dirty-white with a yellowish 
head. The pale-j^ellowish pupa is enclosed in a tough oval cocoon 
of white silk, usually spun in a crack or crevice and often covered 
with larval excreta on the outside. 

Food. —Wax of Bees' combs. 

Staiii.s. —A pest of Apiaries. 

Control. —Colonies of bee should be kept strong. The use of 
bar-frame hives, coupled with regular examination of the combs, 
will keep this pest in check. Wax foundation should be kept in 
tight boxes to which the moths cannot obtain access. 

DIATRAIA Sp. 


Fig. 298 .—Diatrccit sp. The outline figure show.s the natural .si^e. (Original.) 

Distribution. —Probably throughout the Plains of Southern India. 

Lifehistory. -Not known in detail. Caterpillar, a borer in stalks 
of cane, whitish with dark warts from which arise bristly hairs. 
Pupa slender, brown, in larval tunnel. 

Foodplant.— Swg-drc-dwe. Occasionally (exceptionally) in cholam. 

Status. —A serious pest of sugarcane. 

Control. -The shoots attacked by the caterpillars wither 
and show as dead-hearts. These should be cut out and burnt to 
prevent the moths emerging and spread of the attack. If this is 
done at once, while the crop is young, new shoots will be thrown 
up and no loss of crop occur. 

Remarks. —This insect has hitherto been confused with Chilo 
simplex^ but is distinct in structure, habits and main foodplants. 
It is perhaps Diatrcea venosata, Wlk., of which striatalis, Snellen, well 
known as a serious pest of cane in Java, is a synonym. 

CHILD SIMPLEX, Butl, 

Chilo simplex, Butl, P.Z.S. (1880), 690;- Hnipsn;, Faun. Ind. 
Moths, IV, 26, f. 17; Lefroy ipartim), Ind. Ins. Pests, pp. 125—130,-ff. 
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Distribution .—Throughout the Plains of Southern India. 

Lifehistory .—Eggs are laid in masses overlapping one another. 
Caterpillar dirty-white or pinkish-grey with numerous small dark 
warts bearing short bristly hairs, head brownish, thoracic plate 
horny. Pupa rather slender, yellow-brown, in gallery bored by the 
larva in the stems of the larger cereals. 

Foodplants. —Cholam, ragi, maize, occasionally in cumbu and 
sugarcane. 

Status .—A serious pest of cholam, ragi and maize, the larva 
boring down the stem which it hollows out so that the whole 
upper part of the stem is filled with rotting excremental matter. 

Control —(l) In large areas it is not practicable to pull out the 
early affected plants but this can be done in small experimental 
plots and the like. 

(2) The female moths are attracted by light at night and 
numbers can be caught at times by light-traps placed in and near 
the affected fields. This is probably the only practical measure 
on a large scale. 

ANCYLOLOMIA CHRYSOGRAPHELLA, Koll. 

Chito (iiry.s'Ograplu’l/iis, KoMar, Hugels Kaschmir, IV, 494. 

Ann’loluniia chry.sographdla, Hmpsn., Faun. Ind. Moths, IV, 33 ; 
Lcfroy, Ind. Ins. Life, p. 511 ; Ent. Mem. Dept. Agr., Ind., I, 198. 



Fig. .101. -Ancylolonua chrysographella. The outline figure shows the 
natural size. (Original.) 

Distribution.—Throughout Southern India. 

Lifehistory .—Caterpillar about 20—25 mm. long, cylindrical, 
slender, smooth, with short prolegs in colour pale-green with black¬ 
ish head and plate on prothorax. The caterpillar feeds at night, 
remaining during the day in hiding underground in long tubtilar 
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galleries lined with silk or may be found at the roots of its food- 
plant. Pupation in larval gallery ; pupal period about ten days. 
(T.V.R.) 

Foodplants.—Y'Addy, Pmpalum dilalatum. Probably on all 
Graminese. 

Status .—Only found on one occasion as a serious pest of paddy 
seedlings. It is, however, liable to occur at any time in dry, sandy 
localities. 

Control. —(l) The moths are strongly attracted to light and light- 
traps may be employed. 

(2) In paddy seed-beds or small experimental areas, spraying 
of plants. 

(3) Where practicable flooding of affected areas will bring 
up the larvae which are greedily devoured by crows, etc. 

SCIRPOPHAGA AURIFLUA, Zeller. 

Scirpophaga aurifliia, Zeller, Mon. Chil., p. 2; Hmpsn,, P'aun. 
Ind. Moths, IV, 46; Lefroy, Ind. Ins. Pests, pp. 130—133. f. 152; 
Ent. Mem. Agri. Dept., Ind., 1 ,199, f. 59; Ind. Ins. Life, p. 511, t. 47, 
ff. 2, 5, 14, 17- 

Scirpophaga Intacta, Snell, Tijd. v. Ent. (1891), 343, t. XVIII, ff. 
I-- 4; Lefroy, Ind. Ins. Life, t. 47, f. 10. 



Fig, 302 .—Scirpophaga aurifiiia. The outUne figure show's the natural size, 

(Original.) 

Distribution. —Throughout the Plain.s of Southern India. 
Lifehistory. —Eggs are laid on a leaf in a cluster covered with 
the orange hairs from the anal tuft of the female moth. Caterpillar 
dirty yeHowish-white, rather stout, smooth except for a few short 









EXPLANATION OF PLATE XXIX. 

SCHCENOBIUS BIPUNCTIFER. 

Fig. 1 . Egg-mass on leaf, natural size. 

,, 2. Egg-mass on leaf, magnified. 

,, 3. Larva. 

,, 4. Pupa. 

,, 5. Stem cut open, showing cocoon. 

„ 6. Female moth, in resting attitude, 

„ 7. Moth, male. 

,, 8. ,, female. 

(The lines aloagside the figures show the natural sizes. The plant shows a dead-heart 
characteristic of attack hy the larva.) 
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l^ristly hairs; burrowing in the stem of young plants, in top-shoots 
of older ones. The yellowish, elongate pupa in the larval burrow. 
Foodpldn ^. -S uga rca ne. 

Siatiis. —A rather minor pest of cane in Southern India. 

Control. —(l) Cutting out and destruction of affected top-shoots. 
(2) Attraction of moths by light-traps. 

SCIRPOPHAGA MONOSTIGMA, Zeller. 

Scirpophaga nioiiostigma, Zell., Mon. Chil., p. 3; Hmpsn., Faun. 
Ind. Moths, IV, 46 ; Lefroy, Ent. Mem. Agri. Dept., Ind., I, 200, f. 60 ; 
Ind. Ins. Life, p. SH, t- 47 ; f- 3 - 



Fig. 303 .—Scirpophaga iiionostigiiia. The outline iigure shows the natural 

siOT. (Origin,al.l 

Distribution .—Coimbatore ; probably throughout the submontane 
districts of Southern India. 

Lifehistory .—-Probably the same as in 6'. aiirijiita. 

Foodplant. —Sugarcane. 

Status .—A rather minor pest of cane. 

Control .—As in 5 . aiiriflua. 

SCHCENOBIUS BIPUNCTIFER, Wlk. [PLATE XXIX.] 

Schomohius hipunctifer, Wlk., Cat. XXVIII, 523 ; Hmpsn., F'aun. 
Ind. Moths, IV, 48, f. 32; Lefroy, Ind. Ins. Life, p. 512. 

Distribution .—Throughout the Plains of Southern India. 

Lifehistory .—Eggs are laid, on leaves in clusters covered with 
yellowish hair derived from the anal tuft of the female moth. The 
caterpillar bores in the stems of paddy and perhaps of wild grasses 
The full-grown caterpillar is about 20 mm. long, slender, smooth, 
segments distinct, in colour dull-whitish or yellowish sometimes 
with a green tint, head orange-yellow. Pupation in the larval 
burrow which is lined with silk. The moth emerges through a hole 
previously cut by the caterpillar through the side of the stem. 
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Foodphinis. —Paddy. 

Status .—A very serious pest of paddy in Southern India. 

Control. —(1) The moths are strongly attracted at night to light 
and may Ire caught in large numbers by'nieans of light-traps. 

(2) The egg-masses are conspicuous and, when plentiful, are 
easily hand-picked. 

(3) Paddy-stubbles should be ploughed up, and if possible 
burnt after the harvest is gathered. 

SALURIA INFICITA, Wlk. 

Acrobasis injicita, Wlk., Cat. XXVII, 30 (1863). 

Ponjadia infidta, Rag., Mon. Phyc., t. .44, f. 18; Hmpsn., Faun, 
[nd. Moths, IV, 58. 



Fig. 304 .—Saluria inficitd. To tire -left.is a Ragi. plant, cut open to show the 
larva boring inside just below ground-level, which is represented by the 
dotted line. The other figures show the Larva, Pupa, Female Motn, and a 
profile ' lew of head of Male Motn. The .outline-figures indicate, the natural 
sizes. (Original.) 



EXPLANAllON OF PLATE XXXL 

PHVCITA TNFUSELLA. 

Fio. 1, Larva, magnified. 

„ 2. Pupa 

,, 3, 4. Moth, magnified. 

„ 5. Top-shoot of cotton-plant webbed by larva showing character¬ 

istic brown knot of withered leaves. 

(The lines alongside the figures show the natural sizes.) 















EXPLANATION OF PLATE XXX. 

PESTS OF BRINJAL. 

Fig, 1. Ruzuphera perlicella, larva in its barrow in the steui. 

,, „ larva removed from burrow, 

,, 3. „ „ pupa in stem, magnified. 

„ 4. „ „ moth in resting attitude. 

„ 5. Leucirwdes nrbonalis, larva. 

„ 6. ,. larva, effect of boring in stem. c.ausina 

withered top-shoot. 

7., ,, cocoon. 

„ 8. „ „ pupa, 

,, 9. „ „ moth, 

10. Epilachna i2-slig/na^ egg-mass on leaf. 

„ II. ,, ,, beetle and larva. 

„ 12. ,, „ pupa. 
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Distribution .—Probably throughout the Plains but only actually 
noticed at Coimbatore. 

Lifchistory.^'Hot known in detail. The larva is moderately 
stoutly built, the prothoracic segment large, the next two segments 
short but projecting; in colour it is pure creamy-white, the head 
yellowish tinged with blackish around the mouth-parts; there are 
a few short, white, inconspicuous hairs on all segments. It bores 
into the stem of the foodplant low down at about or just above 
ground-level and pupates in the stem or emerges and pupates in a 
small chamber excavated in the soil. 

Foodpiants. -Ragi. 

Status .—A minor pest noted on the Central Farm at Coimbatore 
in August and September in 1908, 1909 inid 1913 - 

Control .—The female moths are attracted to light at night. 


EUZOPHERA PERTICELLA, Rag. 

linzophera pcrticella, Rag., Nouv. Gen., p. 32 ; Hmpsn., Faun. Ind. 
Moths, IV, 73, f. 48 ; Lefroy, Ind. Ins. Pests, p. 166; Ent. Mem. Agri. 
Dept., Ind., I, 203 : I'ld- Ins. Life, p. 514, t. 48. 

(See Plate XXX, Figs, i 4.) 

Distribution .—Throughout the Plains of Southern Intlia. 

Lifehistory .—The caterpillar is about 20 mm. long, moderately 
stout, smooth except for a few bristly hairs, in colour yellowish- 
white with an orange brown head. It bores in the stems of its 
foodplant. Pupa rather stout, red-brown, in a cocoon formed in the 
larval burrow. 

Foodplant. —Brinjal, chillies, potato. 

Status .—Sometintes a serious pest of brinjal, especiallj^ in 
gardens. 

Control .—Destruction of affected plants which wither and die 
owing to the boring of the caterpillar in their stems. 


PHYCITA INFUSELLA, Meyr. 

Phycita infusella, Meyr., Proc. Linn. Soc. N.S.W., IV, 218 (1879); 
Lefroy, Ind. Ins. Pests, p. 99, ff. 110—^113; Ent. Mem. Agri. Dept., 
Ind., I, 205, f. 61 ; Ind. Ins. Life, p. 514. 

Phycita bipartella, Hmpsn., Faun. Ind. Moths, IV, 90 (1896). 

(SEE Plate XXXl.) 

Distribution.—Throngho-at Southern India 

Lifehistory.—Ibhe full-grown caterpillar is 10—12 mm long, rather 
stout, smooth except for a few scattered bristly hairs, in colour pale- 



LEPIDOPTERA. 


429 


green with a blackish head and dark prothoracic shield. Pupation 
in a slight silken cocoon in folded leaves. Caterpillar in top-shoots, 
which wdther and drop. 

Foodplant. —Cotton, Roselle and Gogu {Hibiscus canuabinus). 

Status. —A minor pest of cotton, occasionally appearing in some 
numbers on young plants. 

Control. —(l) Picking and destruction of affected top-shoots. 

(2) Attraction of moths by light-traps. 

ETIELLA ZINCKENELLA, Tr. 

. . . zinckenclla, Treitschke, Schm. Eur., IX, p. 201. 

Eticlla zinckenclla, Hmpsn., Faun. Ind. Moths, IV, 108-109 ; Lefroy, 
[nd. Ins. Life, p. 515, 



f'lO. j05. -Etieilu ziuckcHcttii. 'flic onlliiu' fitjnre shows tlio natural size. 

(Original.: 


Distribution. Throughout Southern India. 

Lifehistory. —Caterpillar green with five black spots on prothoracic- 
shield; when about to pupate it turns pink. Pupation in silken 
cocoon outside the pod. 

Foodplants. —Horse-gram, Cowpea, Red Gram, Sann Hemp. 

Status. -A minor pest of pulses as a rule, occasionally doing- 
considerable damage, the whole of the seeds being destroyed in 
pods entered by the caterpillars. 

Control .— ? 


MACALLA MONCUSALIS, Wlk. 

Macalla moncusalis, Wlk., Cat. XVI, 252; Hmpsn., Faun. Ind. 
Moths, IV, 113. 



EXPLANATION OF PLATE XXXIL 

NYMPHULA DEPUNCTALIS. 

Fig. I. Full-grown larva, magnified. 

„ 2. Pupa. 

„ 3. Pupa in cocoon, which is cut open to show the pupa. 

,. 4. Moth, 

.. 5, 6. Larvie in their case.s feeding on paddy-plant, 

7. Cocoon inside larval ca.se. 

„ S, 9, 10. Larval cases floating on the water. 

(The lines alongside the figures show the natural sizes.) 
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I'lG. J06.— MacitUa iitoiiciisalis, larva (dorsal and lateral \iews} and inotli. 

The outline figures show the natural sizes. (Original.) 

Distribution. —Throughout the Plains of Southern India. 

Lifehistory and Foodphint. —The caterpillar webs mango-shoots 
and devours the young leaves. It is sometimes gregarious, several 
being found in one web. When full-grown it is about 25 mm. 
long, rather stout, in colour brown with a paler stripe down the 
back and with a yellowish lateral stripe edged with dark-brown 
above ; head pale brown, sprinkled with darker. Pupation in a 
slight silken cocoon ; pupa squat red-brown. 

Status. —A minor pest of Mango. 

Control. —The webs are conspicuous and easily collected and the 
enclosed caterpillars destroyed. 

NYMPHULA UEPUNCTALIS, Gn. 

Nymphula dcpunctalis, Guen., Belt & Pyr., p. 274; Hmpsn., Faun. 
Ind. Moths, IV, 195; Lefroy, Inti. Ins. Pests, I2I ; Ent. Mem. Agri. 
Dept., Ind., I, 207 ; Ind. Ins. Life, p. 515, t. 49. 

(See Plate XXXII.) 

Di.stribution. —Throughout the Plains of Southern India. 
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Lifehixtory. -The caterpilkir is semi-aquatic, living in cases 
made of rolled pieces of leaf, and is furnished with bunches of 
slender filamentoirs gills along the sides. The caterjnllar is slender, 
about 15 mm. long, in colour pale green with an orange head. It 
feeds on the green tissue of the leaf. Pupation in the larval case. 

Foodplant. - -Vdiddy. 

Status. —A serious pest of Paddy, sometimes causing great 
damage. 

Control. —Draining the water off the afix'cted fields, wlien practi¬ 
cable, is indicated, but this is rarely possible. In some districts a 
thorny bush is dragged over the field to dislodge the larval cases 
and the water then drained off; it is difficult to see what is the 
value of the thorny branch and the draining of the water is evidently 
the important factor where success is claimed in treatment of this 
pest. 


HYMENIA FASCIALIS, Cr. 

PhaUena fascialis, Cramer, Pap. Exot., IV, t. 398, f.O. (1782). 
Phalama recurvalis, Fabr., Ent. Syst., Ill, ii, 237 (1794). 

Zbukenia /u.sr/u/A, Hmpsn., Faun. Ind. Moths, IV, 262, f. 158; 
Lefroy, Ind. Ins. Pests, p. 182; Ent. Mem. Agri. Dept., Inch, I, 208, 
fig. 62; Ind. Ins. Life, p. 516. 


Hymonin fascialis, Marsh, U.S.A. Entom. Bull. No. 109, Pt. 1(1911). 



I'lG. .507 .—Hynwuiti tasciiili.'i. 1, Mcitli : Idct; (nia^iiilicxl) ; J, J.aiaa (laa.cni- 

fi<'d and natural sizn) ; d—d. Details of [.;u \ a ; 7. Pupa (riiaKuiticd and 
natural si;;(:) ; ,S, Anal extremity (if Pupa sliowiny (ucinaptral books ; <). 
('ocfioii. n-'iiis. 2—0 after Marsh.) 

/b',s7r//i//dVu/. Throughout Southern Inditi. 



EXPLANATION OF PLATE XXXIVL 

DieHOCR(^C 13 PUNCTIFERAL[S. 

Kig. I. Stalk and capsule of castor-plant showing silk webbing and 
excrement of larva. 

,, 2, Shoot of castor, with larval webbing and excrement and two 

moths in resting attitude. 

,, 3. Larva, magnified. 

., 4. Pupa in castor-seed. 

„ 5. Pu()a in cocoon. 

.. 6. Moth, female, magnified. 

(The lines alongside the figures show the natural sizes.) 
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EXPLANATION OF PLATE XXXIII. 

MARASMIA TRAPEZALIS. 

Fig. I, 2. Larva, magnified. 

„ 3. Pupa in rolled and damaged leaf. 

,, 4. Moth in Testing attitude, natural size. 

,, 5. Moth, enlarged. 

(The lines alongside the figures show the natural sizes.) 
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Lifehistory. —Caterpillar rather flattened, about 15 mm. long 
with a pair of narrow wav> whitish lines along the back, and with 
lateral black spots on two of the thoracic segments. The reddish- 
brown pupa is enclosed in a thin coarse silken webbing between 
the folds of a leaf. Pupal period 6—7 days ; total lifehistory about 
four weeks. 

Status. —Usually a minor pest of Amaranthus, occasionally doing- 
serious damage in gardens. 

Control. —Spraying in small areas. A mixture of Nicotine 
Sulphate, I fluid ounce; Whale Oil Soap, 4ounces ; Water, 4gallons 
is recommended by Marsh for use on vegetables intended for con¬ 
sumption and with which it would be unsafe to use arsenical sprays. 
Care must be taken to apply the spray to both sides of the leaf. 

CNAPHALOCROCIS MEDINALIS, Gn. 

• . . inedinalis, Guenee, Delt & Pyr., p. 201. 

Cnaphalocrocis medinalis. Hmpsn., Faun. Trd. Moths, IV, 275, f. 
166; Lefroy, Ind. Ins. Pests, p. 122; Ent. Mem. Agri. Uept., Ind., I, 
209 ; Ind. Ins. Life, p. 516. 



Fig. 308.— Cuaphatocroci.'i inedinalis. male. The outline fi.cuire .shows the 
natural size. (Original.) 

Distribution. —Throughout the Plains of Southern India. 

Lifelii.'story. —The slender green caterpillar is about 20 mm. long. 
It lives in folded leaves, which are not actually rolled but the tip is 
merely fastened over the broader basal part. Pupation in a brown¬ 
ish cocoon on the leaf; pupal period about 6 days. The cater¬ 
pillars eat the leaf tissue so that the leaves become whitened and 
sickly. 

Foodplants. —Patkly. Probably on grasses also. 

Status. —A minor pest of Paddy as a rule, occasionally doing- 
considerable damage in the Northern Circars. Not known as a 
pest in the Southern parts of Madras. 

Control. —t 

MARASMIA TRAPEZALIS, Gn. 

Botys trapezalis, Guenee, Delt. & Pyr., p. 200. 

Marasmia trapezalis, Hmpsn., Faun. Ind. Moths, IV, 277 ; Letroy, 
Ind. Ins. Pests, p. 138 ; Ent. Mem. Dept. Agri., Inch, I, 210, f. 63 ; Ind. 
Ins. Life, p. 516. 


(SEE Plate XXXIII.) 
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Distribution.—Throughoni Southern India. 

Lifchistory.~T\\e full-grown caterpillar is about 20 ram. long, 
cylindrical, segments distinct; its colour is variable, greenish, 
sometimes pale-yellowish green ; scattered over the body are small 
oval horny patches from which arise stout bristly hairs. It lives in 
a fold of the leaf, which it rolls over and fastens with silk, only 
emerging to eat the green matter of surrounding leaves. It is very 
active when disturbed. The small reddish-brown pupa is contained 
in a slight cocoon within a folded leaf. The pupal period is about 
a week. 

Foodplants.- .Cholam, Maize, Ragi. 

Status. —A very minor pest of the larger cereals. 


DICHOCROCIS PUNCT1FE;R.A.US, Gn. 

Botys pundiferali.<;, Guenee, Delt & Pyr., p. 320. 

Dichocrocis punctiferalis, Hmpsn., Faun. Ind. Moths, IV, 307, f. 
181; Lefroy, Ind. Ins. Pests, p. 159; Em. Mem. Agri. Dept., Ind., 
I, 211 ; Ind. Ins. Life, p. 517, t. 50. 

(See Plate XXXIV.) 

Distribution. —Throughout Southern India. 

Ufehistory. —Full-grown caterpillar 15—25 mm. long, rather 
stout, pale or reddish brown with numerous flattened horny warts 
from which arise short bristly hairs ; head red-brown, prothoracic 
shield large. Bores in stems, seeds and fruits. Pupa in a strong 
silken cocoon ; pupal period 7 - lO days. 

Foodplants. —Castor (stems and seed-capsules), Turmeric (stem). 
Ginger (stem and rhizome). Guava (fruit). Outside of Southern 
India it has been reported as attacking Mango flowers, Cholam 
heads, Peaches, Cacao pods. Cardamom capsules, etc. 

Status. —Sometimes a serious pest of Castor and Fruit. Chiefly 
a castor pest. 

Control. —Attacked shoots and seed-capsules of Castor are con¬ 
spicuous (see plate) and should be collected and destroyed. 

Remarks. —In the coloured plate the caterpillar is shown as rather 
too dark a brown and the moth should be more of a bright orange- 
yellow colour. 


NACOLEIA INDICATA, Fb. 

Phaltena indicata, Fab., Ent. Syst., Ill, ii., 2 X 8 (1/94). 

Botys vulgalis.—Guenee, Delt & Pyr., p. 202, t. 6, f. 8. 

Nacoleia vidgalis, Hmpsn., Faun. Ind, Moths, IV, 3 l 5 '“ 3 lh ; Lefroy, 
Ind. Ins. Life, p. 517. 

28 



EXPLANATION OF PLATE XXXV. 

bYLE PTA DE ROGATA, 

Fig. I. Eggs on cotton-!eaf. 

2. Young larva. 

,, :5. Adult larva on rolled cotton-lfta.t, 

„ 4. Details of larva. 

,. 5, 6. Pupa. 

„ 7, 8. Moth. 

(The lines alongside the iiguies show the natural sizeSi) 
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Fig. .109. Fiii- 310. 

NacuU'ia indicata, two forms of the moth. The outline iigure .shows tlie 
natural si/c. (Original.) 

Distribution. —Throughout the Plains of Southern India. 

Lifchistory. —Not known in detail. The caterpillar rolls and 
fastens together leaves of its footiplant. 

Foodplants. —Lucerne, Green Gram, Black Gram (Phaseoliis 
niuiigo radiatiis), Horse Gram (Dolichos biflonts). 

Status. —A minor pest of pulses, especially harmful to young 
plants. 

Control. —Not sufficiently serious as a rule to require remedial 
measures. 


SYLEPTA DEROGATA, Fb. 

PhaUcna derogata, Fab., Syst. Ent., p. 641; Ent. Syst., Ill, ii, 218 

(1794). 

Sylepta muUilinealis, Guen., Hmpsn., Faun. Inch Moths, IV, 334. 
Sylepta derogata, Lefroy, Inch Ins. Pests, p. 96, ff. 108, 109; Ent. 
Mem. Agri. Dept, Ind., I, 212; II, 95“-il0, t 9; Inch Ins. Life, 

p. 517. 

(See Plate XXX V.) 

Distribution. —Throughout the Plains of Southern India. 
Lifehistory. —The pale-yellowish eggs are laid singly on leaves 
and shoots of the foodplant, usually on the lower surface of a leaf. 
The full-grown caterpillar is about 25 mm. long, rather flattened, 
smooth, with a few short bristly hairs, in colour pale greyish, 
greenish or yellowish, semi-transparent, with a dull-yellow head. 
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It lives in folded leaves and wriggles very actively when disturbed. 
Pupa brown or red-brown, in the leaves folded by the larva. Total 
life-cycle, egg 2~-3 days, larva 13—18 days, pupa 6 -9 days. 

Foodplants. —Cotton, Hibiscus spp. 

Status. —A minor pest of native Cottons, sometime serious on 
exotic varieties (Cambodia, Caravonica). 

Control. —The folded leaves are easily seen and the caterpillars 
collected or crushed by hand. 

GLYPHODES C^SALIS, Wlk. 

Glyphodcs ctcsalis, Wlk., Cat. XVII, 499 ; Hmpsn., Faun. Ind. 
Moths, IV, 356. 



.>11 ,—Glyphotles c<cs<rlis. 'fho outline liyure sho\^s the natural 
.she. (< li'iyinal.i 

Distribution. South Kanara, Godavari. 

Lifdmtory.—Th-Q caterpillar is pinkish, each segment banded 
with numerous biack flattened horny warts from which arise single 
short bristly hairs ; head and prothoracic shield yellow. Pupation 
in a silken cocoon ; pupa red-brown ; pupal period tibout 7 days. 

Foodplant. —Jak. 

Status. —A minor pest, the caterpillar boring into flower buds 
ami young fruits. 


GLYPHODES INDICA, Saund. 

Eudioptis iudica, Saunders, T.E.S. (1851), 163, t. t.2, ff. 5 ~ 7 - 
Glyphodcs indira, Hmpsn., Faun. Ind. Moths, IV, 360 ; Lefroy, Ind. 
Ins. Pests, p. 165, f. 187 ; Ent. Mem. Agri. Dept., Ind., I, 213, f. 64; 
Ind. Ins. Life, p. 518. 

2 8 >.4 
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Fig. 512 .—Glyphodes indica. The eutliue figure .shu''\'S the natural 
.size. (Original.) 

Distribution. —Throughout Southern India. 

Lifehistory. —The caterpillar is about 25 mm. long, rather 
slender, with the anterior portion flattened, in colour bright green 
with a pair of white lines along the back ; it is found as a rule on 
the lower surface of the leaf. Pupa dark brown, in a rransparent^ 
coarse, white silken cocoon ; pupal period 8—lo days. 

Foodplants. —Cucurbitaceous plants of all sorts. 

Minor pest of pumpkins, etc. 

Control. —Rarely in sufficient numbers to require remedial 
measures. If vegetable crops are badly attacked the caterpillars 
and pupm may be hand-picked and the plants sprayed. 

LEUCINODES ORBONALIS, Gn. [PLATE XXX, FiGS. 5—9.] 
Leucinodes orbonalis,G\.\eneQ, Delt. et Pyr., p. 223 ; Hmpsn., Faun. 
Ind. Moths, IV, 370, f. 198 ; Lefroy, Ind. Ins. Pests, p. 16, ff. 188, 189 ; 
Ent. Mem. Agri. Dept, Ind., I, 214, f. 65 ; Ind. Ins. Life, pp. 518-519. 

Distribution. —Throughout Southern India. 

Lifehistory. —The caterpillar is about 15 mm. long, rather stout, 
pink or pinkish-brown, with numerous darker smooth warts emit¬ 
ting short bristly hairs. Pupa in a tough dark-coloured cocoon on 
the stem or fruit. 

Foodplant. —Brinjal (Sola/ium melongena), Solanuni xanthocarpiim. 

Status. —Sometimes a serious pest of brinjal, the caterpillar 
boring in shoots and fruits. 

Control. —Collection and destruction of affected fruits and shoots. 
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CROCIDOLOMIA BINOTALIS, Zeller. 

Crocidolomia biuotalis, Zeller, K. Vet.—Ak. Handl., p. 66 (1852); 
Hmpsn., Faun. Ind. Moths, IV, 372 ; Lefroy, Ent. Mem. Agri. Dept. 
Ind. I, 215 ; Imi. ins. Life, p. 519. 



Pig. JU .—Crocidolomia biuotalis. The outline figure .shows the natural 
size. Kiriginal.' 

Distribution. —Throughout Southern India. 

Lifeimtory. —Caterpillar 12--15 mm. long, pale green, with a 
pair of broad dark-green bands on the back bordered on either side 
by prominent whitish streaks, and with a faint whitish line down 
the centre of the back ; on the side of each segment is a group of 
three black tubercles, arranged in a triangle and each emitting a 
long slender hair. The caterpillar lives and feeds under cover 
of a web spun on the lower surface of the foodplant. Pupa in a 
silken cocoon, sometimes formed on the leaf, sometimes in the soil. 
Pupal period about lO days. 

Foodplants. —All cruciferous plants, especially mustard and 
radish. 

Status. —Sometimes a serious pest of mustard and radish, the 
caterpillar webbing the whole plant. 

Control. —Hand-picking and spraying. 

HELLULA UNDALIS, Fb. 

Phalcena iindalis, Fab., Syst. Ent., p. 392 ; Ent. Syst., Ill, ii, 226 

( 1794 )- 
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Hellnla Htidalis, Hmpsn., Faun. Ind. Moths IV, 373, f. 200; Lefroy, 
Ind. Ins. Life, p. 519; U.S.A. Ent. Bull. No. 19, pp. 51—57, f. 12, Lc. 
No. 23, pp. 53—61, f. 13. 



I'lG. 314. -Hellnla II ncfal IS. Larva, pupa and moth. The outline figures 
show the natural sLes. (After U.S.4. Dept. Agri. Btilktin) 

Distrilnitiun, —TYiVOughovA Southern India. 

Lifehistory.—TYie creamy-yellow eggs are laid as a rule on the 
under surface of leaves or on the top-shoot of the foodplant, occa¬ 
sionally on the stem, dry leaves, etc. The newly-hatched cater¬ 
pillar at first mines the leaves but later on builds covered passages 
of silk and excrement, at first on the leaves and then on the petioles, 
until they reach the stem into which they bore and pass the remain¬ 
der of their larval existence. The full-grown caterpillar is about 
12—15 mm. long, moderately stout, with a few short hairs scattered 
over the body ; in colour it is variable, pinkish-white, greyish-yellow 
or yellowish-grey, with purplish-brown stripes, one down the back 
and three on each side, of which the lowest is faintest; head black. 
The pale yellowish-brown pupa in a rather compact cocoon of white 
silk, spun either amongst leaves, on the ground, or in the larval 
burrow. Life-cycle, egg about 4 days, larva about 9 days, pupa 6 
days, total about 3 weeks. 

Foodplants. —Cabbage, radish, mustard. 

Sometimes very destructive to small garden-plots of 
cabbages, radish and other cruciferous plants. 

Control.—The only practical method seems to be the destruction 
of all plants first attacked to prevent the increase of the insect 
later on. 

TERASTIA METICULOSALIS, Gn. 

Terastia meticulosalis, Guenee, Belt, et Pyr., p. 212 (1854); Hmpsn., 
Faun. Ind. Moths, IV, 381, f. 206. 
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P'lG. 315.— 
Teraatia mcti- 
cnJosalis. 
(Original.,! 


Dislributioii. —Bellary, Madras, Coimbatore. 

Probably throughout Southern India. 

Lifehistory. —Not known in detail. Caterpillar 
creamy-white with large flattened shining brownish 
warts from which arise short hairs. Bores into 
terminal shoots and unripe seed-pods of Erythrina. 

Fooclplnnt.—Erythrina of various species. 

Status. —A minor pest. 

Control. —Cutting out caterpillars from terminal 


shoots, the attacked portions of which wither and die back. 


OMPHISA ANASTOM.OSALIS, Gn. 

Dotys anasio/nosalis, Guenee, Delt. et Pyr., p. 373 - 
Omphisa anastomosalis, Hmpsn., Faun. Ind. Moths, IV, 382, f. 207 ; 
Swezey, Pr. Hawaii Pint. Soc., I, 76 77 ; Fullaway, Hawaii Expt. 
Stn. Bull. 22, pp. 16- -IQ, figs.; Calif. Monthly Bull., I, 242—253, 
ff. 103—107. 

Distribution.— 
tore, Saidapet. Prob¬ 
ably throughout South¬ 
ern India. 

L ifch is 1 0 ry. —Cater¬ 
pillar about 25 mm. 
long, moderately stout, 
smooth ; in colour 
whitish, each segment 
rather faintly indicated, 
with darker smooth 
flattened warts each 
emitting a short bristly 
hair; head yellowish, 
true legs blackish. The 
caterpillar bores in 
stems, the pup$ also 
being found in the 
larval tunnels. 

Z Fo 0 d p I a I! h - Wild 

Iponioea. 

Fig. 316. — Omphisa aiursfoinosalis. 1, Larva; Ri’maiks. This spe- 
2, Pupa ; 3, Moth. Tlie .smaller Lynre.s .show cies has not yet been 

the natural sizes. (After I'lillaway.l noted as a pest of culti¬ 

vated crops in India but it is a pest of sweet potato in the 






EXPLANATION OF PLATE XXXVIL 

ANTIGASTRA CA'l'M^AUNALIS. 


1. 2. Eggs, magnified. 

3. Eggs as laid on leaf. 

4. Newly-hatched larva; feeding on green tissue of leaf. 

5. Gingelly shoot rolled by the larva. 

6. „ „ „ showing larva hanging by 

thread. 

7. Larva, niagn'itied. 

S. Cocoon with enclosed pupa, magnified. 

9. Pupa, magnified. 

o. .Moth, natural size, in resting attitude, 
t. Moth, magnified, 

(The lines alongside the figures show the natural sizes.) 
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Hawaiian Islands and in Formosa and will probably be found to 
attack this crop in India also. 

MARUCA TESTULALIS, Geyer. [PLATE XXXVL] 

Pyralis testidalis, Geyer in Hubn. Samml exot. Schmett, IV, 4, 
p. 12, ff. 629, 630; Hinpsn., Faun. Ind. Moths, IV, 393 ‘ 394 > f- 2li ; 
Lefroy, Ind. Ins. Pests, p. 149, f. 169; Ent. Mem. Agri. Dept., Ind., 
I, 216, f. 66; Ind. Ins. Life, p. 519, f. 342. 

Distribution .—-Throughout Southern India. 

Az/eAwtory.—Caterpillar about 15 mm. long, rather slender, 
segments with dark rounded warts emitting single short bristly 
hairs ; in colour pale Irrownish-green, head olive-brown. It bores 
into the end of pods and devours the ripening seeds one after 
another. The larval burrow is marked by a mass of brownish 
excrement at the entrance of the gallery. The yellowish-green 
pupa in a large oval cocoon. Pupal period about a week. 

Foodplants. -Doliclios iah-lah, green gram (PhaseoJns vnuigo), red 
gram. 

Status .—A minor pest of pulses. 

Control .—Collection and destruction of affected pods. 

PACHYZANCLA .EGROTALIS, Zell. 

Botys (Vgrotalis, Zeller, K. Vet.-AK. Handl., p. 38 (1852). 

Pachyzancla crgrotalis, Hmpsn., Faun. Ind. Moths, IV, 405 ; 
Lefroy, Ind. Ins. Life, pp. 519-320. 



Fig. .S\1 .-—Pachyzancla regrotalis. The outline, (igure shows the natural 

size. (Original.) 

Distribution. —Coimbatore; Malabar; S. Kanara. 
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Caterpillar about 25 mm. long, cylindrical, smooth, 
peagreen in colour with numerous irregularly-oval black smooth 
flattened warts tending to form bands around each segment. Webs 
together leaves of the foodplant, feeding gregariously and eating 
the leaves covered by the web. Pupation in a cocoon covered with 
particles of leaf and excrement, in the web ; pupa slender, reddish- 
brown ; pupal period about 10 days. 

Foodplants .—Brinjal and wild solanaceous plants. 

Status.—A minor pest of brinjal. 

Control .—The webs are conspicuous and the caterpillars may 
easily be destroyed by hand-picking. 

ANTIGASTRA CATALAUNALIS, Dup. [PLATE XXXVII.J 

Botys catalaunalis, Dup., Lep. France, VIII, 330, t. 232, f. 8. 

Antigastra catalaunalis, Hiupsn., Faun. Ind. Moths, IV, 412, f. 224 ; 
Lefroy, Ind. Ins. Pests, p. 161 ; Ent. Mem. Agri. Dept., Ind., I, 218; 
Ind. Ins. Life, p. 520, t. 51. 

Distribution. —Throughout Southern India. 

Lifehistory.—Egg^ are laid singly on leaves. Full-grown cater¬ 
pillar about 15 mm. long, smooth with a few scattered short hairs, 
in colour green with a few small blackish warts, head dark-brown. 
The newly-hatched caterpillar eats blotches in the leaves of the 
foodplant, later on in life it webs together the top-shoots and bores 
into the shoots and pods. Pupa whitish, with black eye-spot and 
greenish abdomen, in net-like cocoon of white silk. Pupal period 
about a week. 

Foodplant.^.—GxngsWy (Scsamum indicuw). 

5VuiH.s-.—Occasionally a serious pest of gingelly. 

Control--{i) Hand-picking of affected top-shoots which are 
conspicuous, as they wither and turn blackish (see figs. I and 2 on 
Plate XXXVII. 

(2) The moths come fairly freely to light and light-traps may 
be tried in badly-atfected fields. 

NOORDA BLITEALIS, Wlk. 

Noorda hlitcaUs, Wlk., Cat. XIX, 979 (1859); Hmpsn., Faun. Ind. 
Moths, IV, 414-415, f. 227; Lefroy, Ind- Ins. Life, p. 520. 



Fig. 318 .—Noorda hlitealis. (Original.) 
Distribution. —Throughout the Plains of Southern India. 
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Lifehistory .—The white eggs are laid singly on leaves of the 
foodplant. The caterpillar is about 15 mm. long, rather slender, 
in colour pale green, marked with darker at either extremity, and 
with a few small flattened warts on each segment. The red-brown 
pupa in an oval cocoon, usually spun in the soil at the base of 
stem of foodplant. The caterpillar folds or joins the leaves and 
feeds on the green matter. 

Foodplant. —Horse-radish tree (Moriiiga ptcrygospcrma). 

Status .—A minor pest as a rule, occasionally serious. 

Control .—? 

PYRAUSTA MACH/ERALIS, Wlk. 

Pyrausta machceralis, Walker, Cat. XIX, 1013; Hmpsn., Faun. 
Ind. Moths, IV, 432-433 ; Hole, B.J., XV, 679—697, tabs. 




Fig. 319. —Pyrausta niacharalis, larva and moth. The outline figures 
show the natural sizes. (From Indian Museum Notes.) 

Distribution. —Nilambur. Probably throughout Plains. 

Lifehistory.— small, round, greenish eggs are laid singly on 
the backs of young Teak leaves, close to a rib or veinlet. The 
mature larva is about 24 mm. long, elongate, moderately stout, pale- 
green in colour with yellow sub-dorsal lines sometimes tinted with 
reddish-purple and a double series of yellow purple-dotted spots on 
each abdominal segment along either side of the mid-dorsal line. 
The larva feeds on the green matter of the leaf, leaving the bare 
skeleton, and the presence of such skeletonized leaves is highly 
characteristic of this insect. When full-fed, the larva pupates in a 
slight cocoon, usually formed inside a shrivelled and rolled leaf. 
The total life-cycle is about 30 days. (Hole.) 

Foodpiants .—Teak (Tectona grandis). 
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Status. —May be a serious pest of Teak Forests. At Nilambur 
the larvge have been noted to be kept in check by Mynahs. 

Remarks. —Hole (l.c.) quotes damastesalis. Wlk., as a synonym 
of this insect, but Hampson (B.J., XV, 22l) had already pointed 
out that damastesalis, Wlk., is a Pionca and the same species as 
Icucanalis, Swinh. I presume that the Teak defoliator is machceralis, 
Wlk., and have therefore retained the name in the absence of 
specimens from Nilambur. 

PTEROPHORID^. 

SPHENARCHES GAFFER, Z. 

Oxyptilus cajfer, Zeller, Linn. Ent., VI, 348. 

Sphenarches cajjer, Wlsm., I.M.N., 11 , 20 figs. ; Lefroy, Ent. Mem. 
Agri. Dept., Ind., I, 220 ; Ind. Ins. Life, p. 528, f. 343 ; Fletcher, Spol. 
Zevl., VI, 21, t. E., f. 8, 10, t. F., f. 1 (1909). 



FlC. .520 .—Sphenarches caffer, larva, pupa aiid moth. The outline figures 
.show the natural .sizes. (Original.) 

Di.str Unit ion. —Throughout Southern India, in the Plains and 
Hills. 

Lifehistory. —Eggs are laid singly on buds and leaves. The full- 
grown caterpillar is about 7 mm. long, rather stout, segments well 
marked, all legs long and slender, all segments with a few large 
warts emitting long hairs of which two on each side have palmate 
tips and the whole body also closely studded with short white club¬ 
bed hairs; in colour variable, paler or darker green or greenish- 
yellow, with a narrow darker line along the back and a series of 
reddish spots forming a stripe along the sides. Pupa pale pink 
and greenish, covered with complex spines; attached by the tail to 
the undersurface of the mid-rib of a leaf or to a stem; pupal period 
about 5—7 days. 



EXPLANATION OF PLATE XXXVIII, 

EXKi .A sri S ATOM OS A. 
r. Eggs as laid on pod of red gram. 

2 . Eggs, magnified. 

,5. Larva, magnified. 

4. Details of larva. 

5. Pupa on portion of pod of red gram, magnified. 

6. 7. Moths, magnified. 

(The lines alongskle ihe li^ures show ihe naliiral sizes.) 
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Foodplants .—Bottle-Gourd (Lagenaria vulgaris), Dolichos lab-lab, 
and various other plants. 

Status.—A minor pest of Bottle-Gourd and Lab-lab. 

Gudro/. -Spraying in small areas. Remedial measures are 
rarely necessary. 

PLATYPTILIA PUSILLIDACTYLA, Wlk. 

Oxyptiliis pusillidactylus, Wlk., Cat. XXX, 933 (1864). 

Platyptilia pusillidactyla, Fletcher, Spol. Zeyl., VI, 13, t. A, f. 2, t. 
E, ff. 5 , 6. 



Fig. 321 .—Platyptilia pusillidactyla. The small figure shows the 
natural size. (Original.) 

Distribution. —Throughout Southern India to about 5,000 feet. 

Lifehistory. —The very pale greenish-yellow eggs are laid singly 
on terminal shoots of the flower-bud, into which the caterpillar 
bores and lives. The caterpillar is about 5 mm. long, stout, pale 
yellow and without hairs. The pale-yellow pupa is found in a 
regular cocoon formed of bits of vegetable matter spun together 
with silk and placed in a cavity gnawed into the side of the fruit- 
receptacle. 

Foodplant .—Lantana. 

Status. —Beneficial in Districts invaded by Lantana. Where 
attacked by this caterpillar bunches of fruit contain only a few 
shrivelled fruits instead of a dozen or more plump ones. This 
little moth is therefore a factor of some importance in checking 
the spread of Lantana through the dispersal of the seeds by 
Birds. 

EXELASTIS ATOMOSA, Wlsm. 

Aciptilia atomosa, Wlsm., P.Z.S. (1885), 885. 

Exelastis atomosa, Meyr., B.J., XVII, 730; Lefroy, Ent. Mem. 
Dept. Agri., Ind., I, 210, ff. 67, 68 ; Ind. Ins. Life, pp. 527- 528, t. 53. 

(See Plate XXXVIII.) 

Distribution. —Throughout the Plains of Southern India. 
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Lifehistory. —The pale-green eggs are laid singly on young 
pods and leaves of the foodplant, the caterpillar boring into 
the pod and devouring the seed. The caterpillar is about lo mni. 
long, moderately stout, densely clothed with short hairs and with 
long spines emitted from raised warts; in colour it is green, usually 
with a pink or brown stripe down the back. Pupa thickly clothed 
with spinous hairs, attached by the tail, greenish or pinkish. 

Foodplants. —Red Gram (Cajanus hidicns), Dolichos lab-lab. 

Status. —An important pest of Red Gram and Lab-lab. 

Control .—? 


PTEROPHORUS LIENIGIANUS, Z. 

Pterophorus lienigiamis, Zeller, Linn. Ent., VI, 380 ; Meyr., T.E.S. 
(1907), 407; Fletcher, Spol. Zeylan., VI, 34"35 (l 909 )- 

Pterophorus serindlhaniis. —Moore, Lep. Ceylon, III, 527, t. 209, f. 14. 



Pig. J22 .—Pterophorus lieiiigianiis. The sni.nll iiKurc shews the natural 

size. (Original.) 

Distribution. Godavari, Coimbatore. Probably throughout 
Southern India. 

Lifehistory. —Caterpillar about 8 10 mm. long, moderately stout, 

hairy, very pale yellowish, head brown. 

Foodplants. —Brinjal (Solaniiw melongena). [In Europe on Artemisia 
vulgaris. Doubtless polyphagous.] 

Status. —Scarcely a pest. Caterpillars found eating leaves of 
Brinjal on two occasions. 

Remarks. —The moths seem to run much smaller than European 
specimens but otherwise do not seem to differ. 
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ZEUZERID^. 

ZEUZERA COFFEZE, Nietn. 

(The Red Borer of Coffee.) 

Zeusera coffeee, Nietner, Edin. New. Phil. Jourri., XV, 36 (1862); 
Hnipsn., Faun. Ind. Moths, I, 312; Lefroy,, Ent. Mem. Agri. Dept., 
Ind., T, 156, f. 41 ; Ind. Ins. Life, p. 496. 



Fig. 321.— Zeuzera coffe<e ; larva inside stein, pupa projecting from 
larval gallery after emergence of moth, pupa removed from 
cocoon, and moth. (After Indian Mnsenin Rotes.) 

Distribution. —Throughout the Hills of Southern India. 

Lifehistory. —Caterpillar about 50 mm. long, stout, smooth, in 
colour red-brown ; it bores into stems and branches of Coffee, Tea, 
etc. Pupa red-brown, provided with bantls of hooked spines; in 
larval burrow. 

Foodplants. --Coffee, Tea, Sunchil fSaiitalum album), etc. 

Status. —Often does a considerable amount of damage in plant¬ 
ing Districts but not looked on as a very serious pest as a rule. 

Control. —The entrance of the larval burrow is usually marked 
by the extrusion of excrement and wood-dust. The caterpillar 
may be cut out, or the burrow syringed with a mixture of Chloroform 
2 parts. Creosote i part. 

AZYGOPHLEPS SCALARIS, Fab. 

Hepialus scalaris. Fab., Mant. Ins., II, 135. 

Cossiis scalaris, Fab., Ent. Syst., Ill, pt. 2, p. 5 (1794). 

Azygopideps scalaris, Hmpsn., Faun. Ind. Moths, I, 310, f. 2II; 
Lefroy, Ind. Ins, Life, p. 496. 
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Fig. J24.— AzyUophlcpH ticalaris. «.)rif;inal,) 

Distribution. —Throughout the Plains of Southern Inciia. 

Lifehistory. —The pale-yellowish eggs are laid in a mass which 
may contain upwards of 2,000 eggs and which is placed between 
two letiflets of Agathi which have folded together for the night; 
the egg-mass is cemented together and to the leaves by a sticky 
secretion which rapidly hardens. The young caterpillars hatch 
out, usually in the morning, after about six days and lower them¬ 
selves by slender silken threads by which they swing freely in the 
air and are dispersed by the wind on to neighbouring plants, which 
they attack at the growing-point, tunnelling down into the main 
stem where the rest of their larval life is passed. The newly hatched 
caterpillar is about I? mm. long, with a black head and greyish 
body studded with pinkish warts. The full-grown caterpillar 
is about 6o—75 mm. long, slender, with slight transverse humps 
on the back of the body-segments, in colour opacjue white, 
the head and the large prothoracic plate red-brown. The cater¬ 
pillar bores down the centre of the stem, its tunnel being filled 
with frass which is occasionally ejected through holes bitten in the 
side-walls of the stem. On attaining full growth, the caterpillar 
bites an exit hole almost through the outer portion of the stem and, 
after spinning some silken partitions across its gallery, transforms 
into an elongate blunt red-brown pupa provided with bands of 
hooked spines almost encircling the segments. The total life-cycle 
is ; —Egg six days, larva 50—80 days, pupa 14—15 days. 

Food-plants. —Agathi (Scsbania grandiflora), chithagathi (S. 
ergyptiaca), Daincha (S. amleata). 

Status. —A serious pest of agathi; an especially bad pest of 
young plants. 

Control—{l) In the case of agathi plants of 6 feet or more in 
height, the larval burrow may be slit up and the caterpillar killed. 

(2) Syringing a mixture of chloroform 2 parts, creosote I part, 
into the larval burrow, which is marked by the mass of extruded 
excrement. 
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PSYCHID.-E. 

CLANIA CRAMERI, WestWcL 

Oiketicus crameri, Westwd., P.Z.S. (1854), 236, t. 37, f. 4. 

Eiimeta crameri, 1 . M.N., IV, 17-18, t. 3, f. 2. 

Clania crameri, Hmpsn., Faun. Ind. Moths, I, 291 ; Dungeon, B.J., 
XII, 643; Anstead, Planters Chron., VIII, 170; Watt and Mann., 
Pests of Tea, pp. 188 189, t. 7, f. 4. 



Fig. i25.~Clania crameri, larva case and male nioth, (Original.) 

Distribution. —Throughout Southern India. 

Lifehistory. —Not known in detail. The caterpillar lives in a 
case composed of silk overlaid with small twigs, grass-stems, etc., 
laid longitudinally to form a faggot-shaped bundle. Pupation 
inside the larval case. The male moth is winged, the female a 
wingless grub, little more than a bag of eggs, which never leaves 
the case. The caterpillar feeds on both leaves and bark of 
tea-bushes. 

Foodplants. —Polyphagous. Babul (Acacia arabica). Tea, etc. 

Status.— a pest in the Plains but sometimes does a good deal 
of damage to Tea. 

Control. —The larval cases are fairly easily seen and may be 
handpicked and burnt. 

Remarks. —I have not seen specimens of C. crameri from the tea 
Districts and the name is given on the authority of Mr. Anstead 
who informs me that it does a good deal of damage to tea some¬ 
times. It is possible that Clania variegata is really referred to 
(See Hmpsn., Faun. Ind. Moths, I, 291, f. 200; Bell, B.J., XVII, 
837—840, fig-)- The habits and general appearance of both insects 
are almost identical. 


ZYG^NID^. 

HETERUSIA VIRESCENS, Butl. 

Heterusia viresccns, Butler, Ill. Het. v. 21, t. 83, f. 3 ; Hmpsn., Faun, 
Ind. Moths, I, 262, 
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Distribution. —Nilgiris, 
Wynaad. 

Lifchistory. —Not known. 
Probably very similar to 
that of H. cingala. 

Foodplan - - Tc a. 

Status.- —An occasional 
local pest of tea, the cater¬ 
pillars sometimes stripping 
the bushes. 

Control. —Collection of the caterpillars by hand and of the 
moths by hand-nets. The moths fly by day. 

Rcinark.s.—(l) Apparently only once reported as doing damage 
in Southern India. The outbreaks in the case of the allied H. cingala 
in Ceylon are usually sporadic and severe in circumscribed areas 
but parasites soon increase in numbers and hold the moth in check. 

(2) I am indebted to Dr. Coleman for the loan of the specimen 
from which the figure has been drawn. 

EUCOSMIDAt. 

ARGYROPLOCE ILLEPIDA, Butl. 

Teras iUepida, Butler, T.E.S. 1882., 42. 

Cryptophlebiacarpophaga, WIsm, LM.N., IV, 106, t. 7, f. i.; Lefroy, 
Ind. Ins. Life, p. 531, t. 28, ff. Ii-12. 

Cryptophlebia iUepida, Walsm., Faun. Hawaii, I, 681, t. lO, ff. 23—25. 

Argyroplocc iUepida, Meyr., Rec. Ind. Mus., V, 218. 




326 .—Hetenisiii viivsceii.s. 
('Original. • 



Pig. 327.— Argyroplocc iUepida. 1. Larva ; 2, Empty piipa-case.s project¬ 
ing from pod of Cassia fistula; 3, 4. Moth, natural size and magnified. 
(Figs, t and 2 from Indian Museum Notes.) 

2 0 





EXPLANATION OF PLATE XL. 

LASPEYRESIA TRICENTRA. 

I, 2 . Larvae, magnified. 

3. Affected plant, showing pupa-case projecting from stem after 

emergence of moth. 

4, 5. Pupae, ventral and dorsal views, magnified. ■ 

6, 7. Moths, magnified. 

(The lines alongside the figures show the natural sizes.) 












EXPLANATION OF PLATE XXXIX. 

EUCELIS CRITICA. 

fiG. I. Egg, magnified. 

,, 2. Larva, magnified. 

,, 3. Details of larva. 

,, 4. Shoot of red gram showing rolled leaves and empty pupa-case 
projecting after the emergence of the moth. 

., 5, 6. Moths, magnified. 

(The lines alongside the figures show the natural sizes.) 













PLATE XXXVIl. 






EXPLANATION OF PLATE XXXVl, 

MARUCA TESTULALIS, 

Fig. I. Pod of graen gram attacked by larva, showing 
extruded excrement which mark affected pods. 

2. Larva, magnified. 

,, 3. Pupa in cocoon within pod. 

„ 4. Pupa, magnified. 

„ 5. Moth, natural size, in resting attitude. 

,, 6. Moth, magnified. 

(The lines alongside the figures show the natural sizes.) 


masses of 
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Distribution. —Probably throughout Southern India. 

Lifehistory. —Caterpillar darker or lighter grey with a yellowish 
tinge on the back, down which runs an interrupted dark line, and 
there are also broken dark lines along the sides. Pupation in a 
cocoon. 

Food. —Seeds of Cassia fistula and C. occidcntalis, Litchi (Nepheliuw 
litchi), Tamarind (Tamariiidtis indicaj, and probably of other trees. 

Status. —Scarcely a pest. 

EUCELIS CRITICA, Meyr. 

Eucelis critica, Meyr., B.J., XVI., 587 ; Lefroy, Ind. Ins. Pests, p. 
143 ; Ent. Mem. Dept. Agri., Ind., I, 221.; Ind. Ins. Life. p. 530, t. 55. 
(See Plate XXXIX.) 

Distribution. —Probably throughout the Plains of Southern India. 

Lifehistory. —The eggs are laid singly, usually on the leaves at 
the upper part of plants. The caterpillar is about 9 mm. long, 
moderately stout, smooth except for a few short scattered hairs, in 
colour yellowish, with a brown head. It rolls and webs together 
the upper leaves of the food-plant, pupating in a scanty covering 
of white silk between the folds of a leaf. Pupa reddish-brown, in 
spun-up shoots of Cajanus indicus ; pupal period about a week. 

Foodplants. —Red Gram (Cajanus indicus). 

Status. —A minor pest. 

LASPEYRESIA KOENIGANA, Fb. 

Pyralis kocnigana, Fab., Ent. Syst. Ill, ii, 279 (1794). 

Nov. Synon. 

Hemerosia aurantiana, Pryer, Cist. Ent., II, 235, t. 4, f. 12. 

Laspeyresia aurantiana, Meyr., P. Linn. Soc. N.S.W., XXXVI, 
292-293 (1911)- 



Fig. 328. —Laspeyresia kocnigana. The h^are shows the 
natural size. (OriKnml.) 

Distribution. Coimbatore. Probably throughout Southern India. 
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Lifehistory and Foodplants .—Not known. I have seen the moths 
flying around pomegranate and guava, one of whicli is perhaps 
the food-plant. 

Status .—Not known as a pest. 

Remarks. —(l) A common little moth which may be found to 
feed on cultivated crops. 

(2) Fabricius’ description, which seems to have been over¬ 
looked hitherto, clearly refers to this species and his name should 
be restored. 

LASPEYRESIA TRICEKTRA, Meyr. 

Laspeyresia tricenira, Meyr., B.J., XVII, 734 (1907) 1 P.Z.S. (1908), 
721-722; Lefroy, Ent. Mem. Agri. Dept., Ind., I, 222; Ind. Ins. Life, 
P- .S 3 I- 

(See Plate XL.) 

Distribution .—Throughout Southern India. 

Lifehistory .—Not known in detail. The caterpillar is about 6 
mm. long, smooth, in colour dull whitish with dark-brown head 
and prothoracic shield, turning pinkish-red when full-fed. It 
tunnels in the stems of Crotalaria, causing a characteristic gall-like 
swelling, in which it pupates. 

Foodplants.—Soinn (Crotalaria juneea) and probably other 

varieties of Crotalaria. 

Status .—A minor pest, only noted as doing any damage in the 
Northern Circars. 

laspeyresia TORODPILTA, Meyr. 

Laspeyresia hi/w/c/hc—Meyr., B.j., XXTI, 772 (1914). 

Di.dribntion —Coimbatore, 
Malabar. 

Lifehistory.— The cater- 
irillar is upwards of to mm. 
long, slender, with short hairs 
scattered over the body, in 
colour pale green with a 
reddish head. It bores into 
the growing tips of the stem 
of the foodplant, devouring 
the tissues of the stem so that 
this droop sanrl dies. Pupa¬ 
tion in the larval burrow ; 
Pupal period about ten days. 

Foodplant.-- Lab-lab (Do- 
iichos lab-labj. 

Status .—A minor i)est, 
doing most damage to young 
plants. 



1 Hi. SZU.-—l.aHpeyi'csci lorodclta. 'I'lic 
'iiitliiH' fiyurt! shows llu: natural sizu. 
(Originai.) 

zq-.V 



EXPLANATION OF PLATE XL I. 


ARBELA 'J’ETRAONIS. 

I, 2. Larva. 

3. Details of larva. 

4. Pupa. 

5. 6, Details of pupa. 

7. Moth. 

8. Larval gallery, composed of silk and on frass, branch of tree. 

(The lines alongside the figures snow the natural sizes.) 






PLATE XLl. 
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ARBELA TERAONIS. 
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TORTRICID^E. 

HOMONA COFFEARIA, Nietn. 

Tortrix coffearia, Nietn., Obs. Enemies Coffee-tree, pp. 4, 24 
(1861). 

Homotia fasciculana, Wlk., Cat. XXVIII, 424 (1863). 

Capua coffearia, I.M.N., V, 187-188; Green, Perad. Circ. II, No. 3, 
tab. II, No. 17, pp. 237-238. 





Fig. 330. —Hoinona cojfcaria. I, Eggmass, natural size, on tea leaf; 2,3, 
Larva, natural size and magnified; 4, 5, Pupa, natural size and magnified ; 
6, Male moth in resting attitude; 7, 8, Male moth, magnified and natural 
size; 9, Female moth in resting attitude; 10, II, Female moth, magnified 
and natural size. (Figs. 1—6 and 9 after Green). 
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Distribution. —Tea districts. 

Lifehistory. —The pale-yellow eggs are laid in compact masses 
on the upper-side of mature leaves. The young caterpillars are at 
first more or less gregarious but separate after the, first moult. 
When full-grown the caterpillar is about 20 mm. long, pale green 
in colour with a shining black head and prothoracic plate. It spins 
together two or more leaves to form a shelter, often enclosing a 
young shoot, nibbling the leaves and buds here and there and 
destroying far more than it eats. The reddish-brown pupa is found 
in the larval shelter. 

Foodplants. —Tea, Coffee, Acacias, Albizzias, Eucalyptus, etc. 
(Green). 

Status. —The “ Flush Worm ” does considerable damage in all 
Tea districts of Southern India. 

Control. —(l) Collection and destruction of egg-masses. 

(2) Collection and destruction of all twisted leaves containing 
caterpillars and pupae. 

(3) The female moths have been found to be attracted by 
suspending withered Greviilea branches between the rows of tea- 
bushes. The branches are slung from sticks about 40 feet apart so 
that the bottom of the branch is level with the tops of the tea- 
bushes. The dry branches are visited daily and shaken into a sack 
which is then banged on the ground to kill the moths. 

Remarks.—H. coffearia has not been definitely recorded from 
Southern India and is included here on the authority of Mr. Anstead. 
Particulars of lifehistory, foodplants and control are based on 
work in Ceylon. 

ARBELID/E. 

“ ARBELA ” tp:traonis, Moore. 

Arhda tetraonis, Moore, P.Z.S. (1879), 411, t. 34, f. 3; Hmpsn., 
Faun. Ind. Moths, I, 315 ; Lefroy, Ind. Ins. Life, p. 493, t. 45 ; V. S. 
Iyer, Ind. Forest Bull, No. II, pp. 3 —7. t. 1-2. 

(See Plate XLI). 

Distribution. —Nellore, North and South Arcot. Probably 
throughout the Plains of Southern India. 

Lifehistory. —The eggs are probably laid singly in crevices of 
bark. The larva on hatching bores a gallery into the stem or a 
branch and from this it emerges to feed on the bark under cover of 
a long gallery of silk overlaid with small fragments of wood. Pupa 
red-brown provided with rings of hooks on the segments, in the 
larval gallery in the stem. The life-cycle is probably :—eggs laid 
June-July, larvze feed July-April, pupse May-June, moths June-July. 



EXPLANATION OF PLATE XLlV. 

PHTHORIM^A OPERCULELLA. 


1. Potato plantj showing injury to growing plant caused by larvx. 

2. Moth resting on leaf. 

3. Potato tuber showing evidence of larval attack in the masses of 

excrement at the eyes. There is also a cocoon on the tuber. 

4. Tuber cut open showing damage done by larva. 

5. Tuber cut open showing larval track and pupa. 

6. Young larva, magnified. 

7. Male moth, magnified. 

8. 9. Female moths, magnified. 

10. Pupa, magnified. 

11. Full grown larva, magnified. 

12. Eggs deposited at the eyes of a potato tuber, magnified. 

(The lines alongside the figures show the natural sizes.) 







PHTHORIMvEA OPERCULELLA 




EXPLANATION OF PLATE XLIM. 

GNORIMOSCHEMA HELIOPA. 

Fig. I, 2. Eggs. 

.! 3 , 4 - Affected tobacco-stems, showing characteristic swelling and 

mode of entry of larva. 

„ 5. Larva. 

,, 6. Pupa. 

„ 7, 9. Moth. 

,, 8. Side-view of head of moth. 

(The lines alongside the figures show the natural sizes.) 











EXPLANATION OF PLATE XLIL 

GELECHIA GOSSYPIELLA. 

Fig. I. Eggs, enlarged. 

„ 2. Young larva. 

,, 3. Adult larva. 

„ 4. Pupa. 

„ 5. Infested cotton-boll. 

,, 6. Larva inside cotton*seed. 

„ 7, 8. Moth. 

(The lines alongside the figures show the natural sizes.) 
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P'oodplaiits. —Casiiarina, Rain-Tree (Pitlwcolobium sanian), and 
various soft-wooded trees. 

Has been noted as doing serious damage to Casnariini, 
especially in dry seasons. 

Control.—The larval galleries and freshly-eaten bark around 
them are evidence of the presence of the caterpillar which is 
readily destroyed by syringing into its burrow a mixture of 2 parts 
chloroform and one part creosote. 

Note. The generic name Arbela, being pre-occuped in Rhyn- 
chota, is not available for this genus of Lepidoptera. It seems, 
however, unnecessary to introduce a new term here. 

G.ELECHIAD/E. 

GELECHIA GOSSYPIELLA, Saunders. 

(Pink Bollwoi 'DlJ 

Dopressario ji>ossypi<.d/a, Saund., T.E.S., 111 , 285 (1842). 

Gelechia gossypiella, Meyr., B.J., XVI, 592 ; Wlsm., Faun. Hawaii. 
I. 731 -733 ; Durrant, Bull. Ent. Res., HI, 203- 206. fig.; Lefroy, Ind. 
Ins. Pests, p. 93, ff. TO4- T06; Ent. Mem. Agri. Dept. Ind., I, 223, 
f. 69; Ind. Ins. Life, p. 534, f. 344. 

(See Plate XLII.) 

Distribution .-—Throughout the Plains of Southern India. 

Lifehistory.—The eggs are laid singly on Cotton-bolls, into which 
the caterpillar bores, feeding on the oily seeds. The young cater¬ 
pillar is whitish, but v/hen older it assumes a pink tinge until, when 
full-grown, it is almost of a salmon-red colour. It is then about 15 
mm. long, moderately stout, smooth except for a few short scattered 
bristly hairs, with a brown head and prothoracic shield. Pupa 
brownish, in a slight cocoon formed on the stem of the foodplant, 
in or on the soil, or in the expanded boll itself. 

Foodplant s. —Cotton. 

Status .—A serious pest of cotton, sometimes doing great damage, 
especially to exotic varieties. 

Control .— (l) Picking and destruction of first-attacked bolls. 

(2) Careful removal from the field of all open but damaged 
bolls. Leaving these on the bushes, as not worth plucking, invites 
attack of this and other cotton pests. 

GNORIMOSCHEMA HELIOPA, Lower. 

Gelechia heliopa, Low., P. Linn. Soc., N.S.W. (1900), 417. 

Gnorimoscheina heliopa, Meyr., B.J., XVI, 592 (l 905 ( jP- Linn. Soc., 
N.S.W. (1904), 320-321 ; Lefroy, Ind. Ins. Pests, p. 156 ; Ent. Mem. 
Agii. Dept. Inch, I, 224 ; Ind. Ins. Life, pp. 534-535 5 A.J., L, III, pt. I, 
tab. 


(SEE Plate XLIII.) 
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Dislrlbiition. —Godavari, Bellary, Anantapur, Coimbatore. Prob¬ 
ably throughout the Plains of Southern India. 

Lifchistory. —Eggs are laid singly on the stalk or rib of a leaf, 
the newly hatched caterpillar boring down through the stalk into 
the stem in which it passes the rest of its immature life, causing a 
characteristic swelling of the stem. The full-grown caterpillar is 
about 10 mm. long, whitish or pale pink, with i darker head. 
When full-fed it changes to a yellowish brown pupa inside the 
gall-like swelling. 

Foodplant. —Tobacco. 

Status. —Usually rather a minor pest of tobacco in Southern 
India, occasionally doing serious damage. 

Control. —(l) Killing the caterpillar by slitting the gall with a 
sharp knife. 

(2) Removal and destruction of all old stumps of tobacco- 
plants as soon as the crop is harvested. 

Remarks. —The hindwing of the moth should be more pointed 
than is indicated on the Plate. 

PHTHORIM^A OPERCULELLA, Z. 

Gelechia operciilella, Zeller, Verb., Z-B. Ges. Wien, XXIII, 262-263, 
t. 3, f. 17 (1873). 

Bryotropha sohuicUa.- -Bol's.d., J.B., Soc. Centr. Hort., XI (1874). 

Phtkorimaea operculella.— yieyi'., PI.M.M. (1902), 103-IO4; Busck, 
Proc. U.S. Nat. Mus. XXV, 821 822, t. 30, f. 19; Wlsm., Faun., Hawaii, 
1, 483—485, 1.13, f. 27 ; Lefroy, Ind. Ins. Life, p. 535, 1. 57 ; A.J., I, V, 
19—28, t. I (Jan. T910) ; Chittenden, U.S.A. Entom. Circ. No. 162 
(1912). 

(See Plate XLIV.) 

Distribution. —Bangalore, Nilgiris up to 7,000 feet. 

Lifchistory. —Eggs are laid on stored potatoes into which the 
caterpillars tunnel. Caterpillar about lO mm. long, smooth, with 
a few scattered short hairs, in colour white with dark-brown head 
and prothoracic shield. Pupa pale brown, in a cocoon on the out¬ 
side of a potato-tuber or in any convenient situation giving a little 
shelter. 

Food. —Stored potatoes. 

Status. —A serious pest of stored potatoes. 

Control. —Storage of potatoes under dry sand, e.xamining about 
twice a month and rejecting and destroying all affected tubers. 

Remarks. —Outside of India the caterpillar is known to mine in 
the leaves of potato and tobacco in the field, as shown in the Plate 
and is sometimes a serious pest of tobacco. But so far, it has only 
been noted as damaging stored potatoes in Southern India. 
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SITOTROGA CEREALELLA, Oliv. 

Ahicita cercah’Ua .—Olivier, Enc. Meth., IV (Ins. L), I2l (1789)- 

Sitotroga ccrealella. —Meyr., B.J., 
XVI, 591 (1905); Busck, Proc. U.S. 
Nat. Mus., XXV, 782, t. 28, f. 3. 

Distribution .—Throughout South" 
ern India. 

Lifchistory. -Diggs are laid on 
grain into which the caterpillar 
bores. This is a short, stout, whitish 
grub with poorly-developed legs ; 
when full-fed, it is about 4 mm. 
long. Pupation inside the grain. 

Food.—Stored grain (Paddy. 
Maize, etc.) 

Status .—Not noticed much as a 
rule but a serious pest of stored 
grain and in the aggregate must 
do a great deal of damage. 

Gwfra/.—Fumigation and pre¬ 
figures show the natural sizes, servation of grain in insect-proof 
(Original.) receptacles. 


tsiaiKii 





Fig. 331 .—Sitotroga ccrcatctla. 

moth and larva. The outline 


DICHOMERIS lANTHES, Meyr. 

Hypsolophus iauthcs.-Fteyr., T.E.S. (1887), 273-274. 

Ypsolophns ianthcs .—Meyr., Rec., Ind. Mus., V, 223 ; T. Linn. Soc. 
(2) XIV, 275. 

Ypsolophus ochrophanes. —Meyr., B.J., XVII, 981 (1907); Lefroy, 
Inti. Ins. Life, pp. 533 "' 534 - 

Dichomeris ianthcs.—Meyr., B.J. XXIL, 172 (1913)- 



Flc.. 332. —Dichontcris iantlws, moth and profile view of liead. The small 
outline figure shows the natural size. (Original.) 
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Distribution .—Probably throughout the Plains of Southern India 

Lifehistory .— “ Larva green, smooth and nearly hairless, with 
small lateral black spots, and black head and prothoracic shield. 
It webs together two top leaves and lives within, eating holes in the 
neighbouring leaves.” (Lefroy.) 

Foodplants .—Leguminosae of various kinds, especially lucerne, 
indigo. 

Status .—Has been noted as an occasional pest of indigo, but 
not hitherto in Southern India. 


APRO.«REMA NERTERIA, Meyr. 
(SURUL PUCHl.) 



Fig. 333 .—Aprucerema nertcria. (Original.) 
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Andcampsis nerteria. —Meyr., B.J., XVII, 139 (1906) ; Lefroy, Ent. 
Mem. Agri. Dept-, Ind., I, 226 ; Ind. Ins. Life, p. 534. 

PJistriliiitioii.—Throughout the Plains of Southern India. 

Lifchi story.- The egg is laid on leaves or shoots of groundnut, 
the caterpillar on emerging mining into the leaves, the mine show¬ 
ing as a yellowish or brownish blotch on the leaf. After about a 
week, the caterpillar emerges from the mine and webs together 
small leaflets, still continuing to feed on the green leaf-tissues. 
When full-fed it is about 6 tnin. long, moderately stout, smooth, 
with a few scattered short bristly hairs arising from minute blackish 
chitinous warts, in colour pale greenish, head and prothoracic 
shield blackish. Pupa yellowish or reddish-brown, in the chamber 
formed of spun leaflets. Life-cycle, egg three days, caterpillar 
12-14 days, pupa four days. 

Foodplanls. —Ground-nut, Red Gram (Cnjanus indicus), Psoralea 
corylifolin. 

Status .—A serious pest of grounrl-nut. 

Control. —Light-traps have some consiflerable attraction for the 
moths, but no really effective method has yet been worked out. 


COSMOPTERYGJD, 4 i. 
PYRODERCES CORTACELLA, Snell. 





k <F- 









I'lG. 334.— Pyroderce.s coriacella, 
moth and profile view of head. 
The small outline figure shows the 
natural size. (Original.) 


Batrachedra coriacella .— 
Snellen, Tijcl. v. Ent,, XLIV, 
95, t. 6, f. 17 (1901). 

Stagm atophora gossy- 
piella. —Wlsm., A.M.N.H. (7) 
XVIII, 178-179 (1906); Mor. 
statt, Pflanzer, VIII, 253 (1912). 

Py coder CCS s i m pi c .v .— 
Wlsm. ; Durrant, Bull. Ent. 
Res., Ill, 206- 207, f. 2 (1912) 
[part.]. 

Stagm atophora coriacella, 
Meyr, T.E.S. (1910), 372 - 

Di s t r i b u t i 0 n .—South 
Arcot. Probably throughout 
the Plains of Southern 
India. 
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Lifehistory. —Not known. Bred from ripe eotton-bolls, cater- 
inllar probably feeding on the seeds. 

Foodphuits. — Cotton. 

Status. —Doubtful. Will probably prove to be injurious to stored 
cotton-seed. 

Remarks. .South Indian specimens have kindly been identified 

by Mr. Meyrick. It is possible that P. simple.^. Wlsm. (T.E.S, (1891), 
tip 120, t. 6, f. 58) is a prior name as stated by Durrant (l.e.J but, as 
this synonymy is doubtful, Snellen’s name is retained for the 
present. 

CECOPHORID/E. 

TONICA ZIZYPHI, Stn. 

Dcpn’ssaria zizyphi. Stainton, T.E.S. (N.S.), V, 115-116 (1859). 

Dcpressaria atigusta, Wlsm., Moore’s Lep. Ceylon, III, 508, 
1. 209, f. 5- 

Touica sizyphi, Meyr., B.J., XX, 167 (191.0). 



Fig. J35 .-—Ton tea zizyphi. The small outline figure shows the n.itural size. 

(Original.) 

Distribution. —Coimbatore ; Palni Hills. Probably throughout 
Southern India. 

Lifchi.^tory.-—T\\Q caterpillar is about 8 mm. long, slender, yellow¬ 
ish-green with a black head. It folds orange leaves longitudinally, 
feeding on young leaves and the green matter of older ones. Pupa 
6 mm. long, reddish-brown, in a cocoon of transparent white silk 
spun in the folded leaf; pupal period about four to five days. 

Foodplants. ' Citrus of various species (Orange, Lemon, etc.). 

Statu.<f. —A very minor pest, occasionally injurious by eating off 
the tender shoots of young plants. 

Control. —Hand-picking of caterpillars in the folded leaves. 
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XYLORYCTID^. 

NEPHANTIS SERINOPA, Meyr. 

Nephantis seriiiopa, Meyr., B.J., XVI, 603 (1905); Lefroy, Ind. Ins. 
Life, p. 535 " 536 . 



Fig. 336 .—Nephantis serinopa. Portion of Palm-leaf eaten by larva, and 
moth (natural size and magnified). (Original.) 

DistrihutioiL .—Throughout the Plains of Southern India. 

Lifehistory .—The eggs, which turn pinkish after deposition, are 
laid in small batches of a dozen or twenty together amongst the 
frass and debris of larval galleries on palm leaves. The caterpillar 
constructs a gallery of silk and excrementitious matter over the 
lower surface of palm leaves, eating awaj^ the green matter and 
reducing the leaf to a thin membrane so that it dries up and dies. 
In cases of bad infestation, practically the whole leaf may be eaten 
away, only the ribs remaining. The caterpillar is about 25 mm. 
long, in colour greenish with faint paler lines along the body and a 
black head. Pupia slender, dark red-brown, in a cocoon spun in the 
larval gallery. 

Foodplcmts .—Coconut and Palmyra palms. Possibly on other 
palms also. Not yet noted on Date or Arecanut palms. 
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Status .—A serious pest of the Coconut palm, not damaging Pal¬ 
myras much as a rule. 

Control. —(l) Cutting and burning of first attacked branches. 

(2) Catching of moths in light-traps. 

13) Spraying with lead arsenate or other stomach-poison in 
the case of small areas and ornamental palms. 


TlNyEGERlAD.di. 

ERETMOCERA JMPACTELLA, Wik. 

Gclechia inipactcHa, VVlk., Cat. XXIX, 637. 

Erotmoirni inipactclta. WIsm., P.E.S. (1889), 34 - 35 ' 39 - <-■ 6, f. 18; 
Hmpsn., Faun. ind. Moths, 1 , 208, f. 135 ; Lefroy, Ind. Ins. Life, p. 537. 



Fig. 337.— Eretmocera impactelta. The small rtgnve shtnvs the natural size. 

(Original.) 

Di.‘;tribution .—Throughout the Plains of Southern India. 
Lifi’hi.story .—Not known. 

J'oodplants. — Aniarantlnis. 

Status .—Not known as a pest. 

Remarks .—A common and conspicuous little moth which flies by 
day and also commonly comes in to light at night. 

hyponomeuttd,t:. 

ATTEVA FABRICIELLA, Swed. 

Plialcena Tinea fabriciella, Swederus, Kngl. Svensk. Vet. Ak. 
Handl, VIII, 277 (1787). 

Corinen niviguttella, Wlk., Cat. XXVIII, 542-543 (1863). 

Atteva fabriciella, Wlsm. in Swinh. Cat. Het. Oxf. Mus., II, 559 
(1900). 

Distribution. —Nilgiris, Coimbatore. 
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Fig. 338 .—Attcva fabricielia. 1, l^c<\ioi AiUxntlius cxcclsa webbed and eaten 
by lar\ ?e (the mine of a small leaf-miner is also shown) ; :2, Youns; Larva ; 3. 
Full-grown Larva : 4, Pupa enclo.scd in cocoon; 5, 6. Moth, enlarged and 
natural size. (Original.’) 

Lifehistory. —The eggs are creamy-white, rounded, flattened, and 
beautifully sculptured; tliey are laid, usually on the lower surface 
of leaves, either singly or in small groups. The caterpillars live 
gregariously in a common web of fine silk spun over the leaves and 
shoots of the foodplant, which, in conjunction with larvte of Eligma 
narcissus, they may sometimes completely defoliate. The full- 
grown caterpillar is about 20 mm. long, moderately stout, smooth, 
with scattered short hairs arising from small whitish warts, head 
blackish, body greenish-grey with paler longitudinal stripes, one 
faint one down the back edged on either side by a more distinct 
stripe, and a well-defined stripe along each side. Pupa orange- 
brown, in a transparent boat-shaped cocoon spun in the coiumon 
web ; pupal period about ten days. 

Foodpiants.—Ailanthus excelsa. 

Status. —An occasional serious pest of Ailanthus. 
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Control. —The common webs are conspicuous and easily torn 
down and the caterpillars destroyed. Ornamental specimens of 
Ailanthii.‘; may be sprayed with Lead Arsenate or other stomach 
poison. 

Remarks. —The closely-allied A. niveigutta, Wlk, known from 
Bengal, Silhet and China, feeds on Ailanthiis exccha, larvie in a 
common very fine web. At times a perfect pest, denuding the tree 
of its leaves. See Wlsm. (l.c.). 

GLYPHIPTERYGID^. 

PHYCODES RADIATA, Ochs. 

ChinKera radiata, Ochs-, Schmett. Europ., II, 5-6 (1808). 

Phycodes hinidinicornis, Giien., Noct., II, 389, 1249, t. 13, f. 5 (1852). 

Tegna hyblavlla, Wlk., Cat. XXXV, 1810 ll866); Forsayeth, 
T.E.S. {1884), 379 , t. t 4 , f- 10. 

Phycodes radiaia, Wlsra. in Swinh. Cat. Lep. Oxon. Mus., II, 568 
(1900): Lefroy, Ind. Ins. Life, p. 538, t. 52, ff. 7 10. 



— l^hyciides radiatd, larvn and inotli. 'I'l'x* outline fiLiires sitow {ho 
natural tOriiOuai.l 

Distribution. .Bellary, Madras. Probably throughout the Plains. 

Ll/i’/nYmry. - Caterpillar about 20 mm. long, moderately stout, 
rather flattened, smooth, with scattered short hairs, in colour dull 
yellowish-white with a broad interrupted dark stripe along the 
side, head and prothoracic shieltl red-brown, a broad dark band 
transversely across the back of mcso-and meta-thoracic sag rent;-,. 
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The caterpillar rolls leaves of Ficus. Pupa red-brov,rn, in a tough 
paper-like cocoon, occasionally spun on a leaf but more usually 
in a crack of the bark or similar situation ; pupal period about 
15 days. 

Foodplants.—Ficus of various species. 

Status. —Occasionally in such numbers as to do damage to 
Fig-trees. 

Coutrol.—? 

PLUTELUDyE. 

PLUTELLA MACULIPENNIS, Curt. 

Cerostuma maculipcnnis. Curt., Brit. Ent., IX, t. 420 {1832). 

Plutella cruciferarum, Zeller, Stett. Ent. Zeit, IV, 281—283 (1843); 
Quanjer, Tidjs. Ent. (1906), II, 17, t. 1-2. 

Plutella maculipcnnis, Meyr., Rec. Ind- Mus., V, 229; Lefroy, Ind. 
Ins. Pests, p. 152, ff. 170-171 ; Ent. Mem- Dep. Agri., Ind., 1 , 225, 
f. 69; Ind. Ins. Life, p. 538, f. 345. 

Distribution. —Throughout Southern India. 

Lifehistory. —The eggs are laid singly on leaves. The full-grown 
caterpillar is about 8 mm. long, moderately stout, attenuated at 
each extremity, smooth, with short scattered bristly hairs, in colour 
pale-green with a pale-brown head and prothoracic shield. Pupa 
in a slight silken cocoon of open texture; pupal period about 
ten days. 

Foodplants. —Cabbage, cauliflower, radish, mustard, and other 
cruciferous plants. 

Status. —The caterpillar eats holes in the leaves of cabbage, etc., 
and may sometimes almost skeletonize the leaf. A minor pest as a 
rule. 

Coutrol. —Spraying with Naphthaline Emulsion in the case of 
edible plants. 


HILAROGRAPHA CAMINODES, Meyr. 

Hilarograplia caminodes. Meyr., B.J., XVI, GlO (1905) ; Green, 
Perad. Circ., II, 17, p. 250 (not named). 

Lifehistory and Foodplants. —The larva bores in the root of 
cultivated Cardamoms and in wild Zingiberaceous plants. The 
eggs are laid on the exposed upper part of the bulb ; the stem proper 
is able to resist attack (Green). 

Control. —Green (l.c.) suggests earthing over the exposed bulbs. 

Remarks. —Recorded as a pest of Cardamoms in Ceylon. Not 
yet noted from India, so far as I am aware, but included here as it 
is likely to occur. I have been unable to obtain a specimen for 
illustration. 
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PHYLLOCNISTID^. 

PHYLLOCNISTIS CtTRELLA, Stn. 

h’ly/lociiistis citrelln, Stainton, T.E.S. (n.s.), HI, 302-303 (1856); 
Meyr., Ann. S. Afr. (Mus. 1909). P- 360. 



l-'in. ,H 1 . -Pliyliociiislix citirlld. Larval iniiic in (Ic.-if .UHi iiuitli. 

The Biii.'ill figure within the dotted circle shows the n itural 
si^e of the moth. (Original.) 

Distribution .—Probably throughout Southern India 

Lifchistory.—The minute, almost legless, transpanmt pale-green 
caterpillar mines tunnels between the epidermal layers of Citni.s 
leaves. Pupa minute, yellowish, in the larval mine. 

Food plan L?.—Or a n g e. 

Status.- -A minor pest as a rule, occasionally occurring in such 
large numbers that every leaf is badly mined. 

Control—The insect is so minute that it is little noticed, although 
the larval galleries are fairly evident. As the caterpillar mines 
inside the leaf it cannot be attacked by a contact or stomach-poison 
spray. The only practical method seems to be (i) fumigation of 
.30 
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attacked trees, or. (ii) crushing the caterpillars in their mines by 
hand. 

Remarks.—Phyllocnistis minutcUa, Snell. (Tijds v. Ent. (1903;, 
87 ; van Deventer (l.c.), pp. 87—89, t. lO, ff. 4 a — c), described from 
Java as mining Citrus leaves, is perhaps the same as citrella. The 
early stages are excellently figured by van Deventer. 


TINEIDyE. 

TINEA PACHYSPILA, Meyr. 

Tinea pachyspila, Meyr., B.J., XVI, 619 (1905); Rec. Ind. Mus., 
V, 231 ; Tr. Linn. Soc. (2), XIV, 305 (1911); Lefroy, Ind. Ins. Life, 
p. 540. 



Fig. 342. —Tinea pachyspila. Pupa-case projecting from larval tube, and 
moth. The smaller figures show the natural sizes. ^Original.) 

Distribution. —Trivandrum. Doubtless throughout Southern 

India. 
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Lifehistory and Food. —Larva in a case, feeding on flannel 
fur, etc. 

Status. —A common household “Clothes Moth." 

CniitroJ. —Protection of clothing by means of Naphthaline. 

TRICHOPHAGA TAPETZELLA. Linn, 

Tinea tapetsella, Linn.. Syst. Nat. (eel. X). p, 536 (1758); Lefroy. 
Ind. Ins. Life, p. 540 - 

Tinea tapetzeUa, Meyr., Handbk., pp. 785-786, 



Fig. 34J.— Tnehophaga tapetzelta. The small outline figure shows the 
natural size. (Original.) 

Distribution- —Doubtless throughout Southern India. 

Lifehistory and Food. —Caterpillar in a case on woollen fabrics, 
clothing, fur, cast pellets of owls, and excrementitious refuse 
generally. 

Status. —The typical “ Clothes-Moth,” now carried all over the 
world ; attacking furs especially. 

Control. —Protection of clothing by Naphthaline and of mounted 
trophies of Game, etc., by painting the skins with an alcoholic 
solution of Corrosive Sublimate. 


HEPIALID.L. 

PHASSUS MALABARICUS. Mo. 

Phassus /nalaharieus, Moore, P.Z.S. (1879), 412 ; Hmpsn., Faun. 
Ind. IVIoths, I, 321 ; Lefroy, Ind. Ins. Life, p. 541, f. 346. 



EXPLANATION OF PLATE XLV. 

CHRYSOPA SF. 

1. Group of eggs laid on leaf. 

2. A single egg on its stalk, magnified. 

3. Young larva, magnified. 

4. Full grown larva, magnified. 

5. Full grown larva, lateral view, showing empty skins of Aphid 

which it has devoured. 

6. Cocoon, magnified. 

7. Adult fly, magnified. 

(The lines alongside the ligures show the natural sizes.) 











Fig. .H4 .—Pliassus uialabaricits in resting attitude hanging from a twig. 

(After Lefroy.J 

Distribution .—Nilgiris ; Bangalore. 

Lifeliistory .—^The caterpillar bores in roots and pupates in the 
larval burrow. 

Foodplant.—YLs.^ been reared from a tea-bush; probably on 
various roots. 

Status.—Hot noted as a pest but may do damage. 

Control .— ? 
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chrysopid.e;. 

CHRYSOPA Spp. 

(See plate XLV.) 

Chrysopa, Lefroy, Inch Ins. Pests, p. 275, ff. 332, 334, 336 , 337 ; 
Ind. Ins. Life, pp. 154—156, ff. 76^80. 

Distribution .—Throughout the Plains of Southern India. 

Lifehistory .—The eggs, which are erected on the apex of long 
slender stalks, are laid in small clusters on leaves, twigs, etc. The 
larva is predaceous on Aphids which it sucks dry and (in some 
species) then places the empty skins on its back where they are 
retained by long curved spines (see Plate). The ]arv;e are active 
and voracious and destroy large numbers of Aphids. After feeding 
for about a week they form a rounded cocoon inside which the 
pupal period is passed. 

Food. —Aphids, especially on cotton and cholam. 

.Status .—Extremely beneficial. 

RHYNCHOl'A, 

PENTATOMIDAi. 

COPTOSOMA CRIBRARIA, Fb. 

Cimex cribrarius, Fab., Pint. Syst. Suppl., p. 531 (i 79 '^)- 

Coptosoma crihrarimn. Distant. Faun. Ind. Rhyn., I, 22 - 23 , f. It; 
Lefrov, Ind. Ins. Life, p. 672. 



Fig. 345 .—Coptosoma cribraria. 'J'he small ontline figure shows the 
natural size. (Original.) 

Distribution.—Throughout. Southern India. 

Lifehistory .—The creamy-white elongated eggs are laid in bat¬ 
ches of about 35 eggs arranged in two rows, their bases being 
opposed. The young bug emerges by pushing open the lid with 
which the egg is provided; it is about 75 mm. long, shining orange 
in colour with red eyes. In their younger stages they are grega¬ 
rious but later on separate, living on the foodplant all their lives. 
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The life-cycle is:—Egg, six days, nymph 8 + 6T 9 + 9 + 10 days, 
the nymphal periods representing those spent in each instar 
between the moults ; total, about seven weeks. [T.V.R.] 

Foodplants. —Lab-lab (Dolichos lab-lab), Green Gram (Pliaseolus 
mungo), Cluster Bean (Cyamopsis), Agathi (Sesbania grandijiora). 
Also on various wild Leguminosee and Compositae. 

Status. —A minor pest of Lab-lab and Agathi. 

Control. —Catching in small hand-nets. 


CAPPTtA TAPROBANENSIS, Dali. 

Pentatoma taprohanensis, Dali., List. Hem, f, 244 (1851). 

Cappcea taprohanensis, Dist., Faun. Ind. Rhyn., I, 149, f. 88. 

M Distribution. —S h e v - 

aroys, Coonoor, Bababu- 
flins; Malabar. 

\ L i f e h i s t 0 r y. —N o t 

known. All stages prob- 
J] b ably passed on the tree. 

\ Foodplants. —Orange. 

Status. —Apparently a 
‘ ’ „ minor pest in the Hill 

..... , , , -i-i' Districts, the bugs sucking 

l(.,. .S ib. -Lapp(ea toproUancnsis. I lu- _ ° ^ ” 

small oalliiic figure shoivs the natural juice of the twigs and 

si;;e. (Original.) sllOOtS. 

Ctwiro/. -Collection by shaking over cloths, etc., spread under 
the tree. 

DOLYCORIS INDICUS, Stal. 

Dolycoris indicus, Stab, Enum. Hem, V, 76 (1876); Distant, Faun. 
Ind. Rhyn., I, 160, f. 96; Lefroy, Ind. Ins. Life, p. 675, t. 73, f. 10. 



Fig. 347.- Dolycoris indicus. The outline figure shows the natural 
size. tOriginal.) 
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Distribution .—Throughout Southern India. 

Life history. —Not known. 

Foodplauts. —Cholam, Cumbu (Pennisctu)n typhoideum). Tenai 
(Setaria it alien), Wheat, Safflower, Sunflower. 

Status. —A minor pest. 

Control. —Catching the bugs in hand-nets. 

EUSARCOCORIS GUTTIGER, Thnlx 

Ciuie.v giittiger, Thunberg, Nov. Ins. 
Sp., II, 32, t. 2, f. 47 (1783). 

Eitsarcoeoris guttiger, Dist., Faun. 
Ind. Rhyn., I, 165 ; Lefroy, Ind. Ins. 
Life, t. 73, f. 5. 

Distribntian.- —T li r o u g h out the 
Plain,s of Southern India. 

Idfehistory.- - Not k n ow n, 

Foodplauts. C u m b u (Pennisetum 

typhoideumt. 

StatMs- —A minor pest of Cumbu. 
Control. —Collection by hand-nets. 

}'ic..-i48. ■ Eusarcocoris guttiger. 

'the outline figure shows the 
ii.’itural size. (Original.) 

EUSARCOCORIS VENTRALIS, Westwd. 

Pentatoma -ventralis, Westwd., Hope Cat., I, 36 (1837). 

Eitsarcoeoris ventralis, Distant, Faun, Ind. Rhyn., I, 167. 



Fig. 349 .—Eitsarcoeoris ventralis. The outline figure show’s the natural 

(Original.) 



size. 
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Distribution. —Ganjam, Bangalore (Distant). 

Lifekistory. —Not known. 

Foodphints- —Gingelly. 

Status. —Found as a serious pest on one occasion. 

Cu/drc/. '^Collection by hand-nets and by shaking plants over 
pans of water and oil. 


ANTESTIA CRUCIATA, Fb. 

Ciine.K rruciata, Fab., Syst. Ent., p. 714 (1775). 

Anlestia rnici/ita, Distant, Faun. Ind, Rhyn., I, 185 ; Lcfroy, 
Ind. Ins. Pests, p, 235 ; Ent. Mem. Agri. Dept., Ind., I, 233. 

Distribution. —Throughout Southern 
India. 

Lifekistory. —Not known. 

FoodpliHits. —Coffee, Jasmine. 

Status. —An occasionally serious 

pest of Coffee. 

Control. —Collection in hand-nets 
and shaking bushes over pans of water 
l-iG. iHi.—Aule.stta cru- ^,.,^.1 doths saturated with 

data. The oiulins* hgiiro 
show.s the nritural size. 

(Original. 

AGONOSCELIS NUBILA, Fb. 

Ciniex nubila, Fab., Syst. Ent, p. 712 (1775). 

Agonoscelis nubila, Distant, Faun. Ind. Rhyn., I, 189. 




ITg. ,551.- 


.Ayo/io.scclis nubila. The ouUiiie figure shows the natural size. 
I Original.,) 




RHYNCHOTA. 


47 ? 


Distribiitioii. '—Throughout Southern India. 

Lifehistory. —Not known. 

Foodphvits. —Cholam, Cumhu (Pcnnisctum typhoideinn). Wheat and 
various Pulses, Aniseed (PimpineUa anisiun). 

Status. —A minor pest, not yet noted as doing any serious 
f la mage. 

"Collection in hand-nets. 

Remarks. -Very similar to Dolycoris ii/dicus in general appearance 
and habits, but distinctly smaller and the abdomen is not visible 
when the wings are closed and is unspotted. 

BAGRAD.A. PICTA, Fb. 

Cimex picta, Fab., Syst. Ent., p. 715 (1775). 

Bagrndapicta, Dist., Faun. Ind. Rhyn., 1 , 193-194, f. 116; Lefroy, 
Ind. Ins. Pests, p. 233, f. 278; Ent. Mem. Agri. Dept., Ind., I, 232, 
f. 75 ; Ind. Ins. Life, p. 676, f. 439. 

(See Plate II, Fig. 10.) 

Distribution.—Throughout Southern India. 

IJfchistory- --SSot known in detail. 

Foodpl(uits.--Cruc\t(irou?, plants (Cabbage, Caiililiower, Mustard, 
Furnip, etc.). 

Status. —A minor pest of Cabbage and Cauliflower. 

Control. —Hand-picking. 

NEZARA VIRIDULA, Linn. 

Cimex viridiila, Linn., Syst. Nat. (ed. X), p. 444 (1758). 

Nczara viridiila. Distant, Faun. Ind. Rhyn., 1 , 220, f. 139; Lefroy, 
Ind. Ins. Pests, p, 168, f, 190; Ent. Mern. Agri. Dept., Ind., I, 230, 
f. 73 ; Ind. Ins. Life, p. 676, f. 440. 



I'lc;, J52. —Nezani viridulu. The outline: fifturo shows the natural .size. 

(.Original.) 
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Distribution .—Throughout Southern India. 

Lifehistory .—Not known in detail. 

Foodplants .—Cuinbu (Pcuniscttuu typhoideiini). Wheat (Triticum 
sativinn). Also found on Cliolam, Ragi and various other plants. 

Usually a minor pest of Cumbu and Wheat, sucking the 
juices of the developing grain, occasionally doing serious damage 
to Cumbu. 

Cewtro/.' -Collecting the bugs by hand or in hand-nets. 



PIEZODORUS RUBROFASCIATLTS, Fb. 

Cimcx rubrofmciatiis, Fab., Mant,, 11 , 293 
(i787)- 

Pirzodorus rubro/nsfiatiis. Distant, Faun. 
Ind. Rhyn., . 1 , 224 225, f. 1,42 ; Lefroy, Ind. 
Ins. Life, p. 676, t. 74, f. 10. 

-"Throughout the Plains of 
.Southern India. 

Lifehistory. Not known. 

Foodplants. -Choiam and Pulses (Pha- 
S('olu.s) and on most low-growing plants. 

Status.—A minor pest of Cholam and 
Pulses. 

CwdrtV.—Collection by hand and in 


ha nd-nets. 


nibrofasciatus. 1 he 
Dutlinc figma; sliows the 
ii.Mtur.Ml (Original.) 

MENIDA HISTRIO, Fb. 

Cinte’x histrio, Fab., Mant., ( 1 , 296 (1787)- 
Menida histrio, Distant, Faun. Ind. Rhyn., 1 . 228. 



Fig. S54.~Mcnida liLtrio. The outline figure shows the natural 
si^e. (Original 
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Distribution. —Throughout Southern India to about 4,000 feet. 

Not knoM'n. 

Foodplants. —Paddy, Wlieat, Cholam, and Pulses. 

Status. -- A minor pest of Paddy. 

Control. —Collection ijy hand-nets. 

CANTHECONA RURCELLATA, Wolff. 

Ciniex furccUatu.s, Wolff, Iconcs Cimic.. V, 182, t. 18, f. 176 (1801). 

Caiilliccona fiircellata, Distant, 
\ / F-iun. Ind. Rhyn., I, 248, f.158; Lefroy, 

JI r- ^ Life, p. 677, t. 74, f. 2. 

Idislribution. —Througliout the 

.. '\ Plains of Southern India. 

J ^ Lifi’history. - T\\o nymphs are 

' I’LsIiily coloured with pink and 
I I blue ; .they were found feeding on 

' * N \'<\\-vx oi Athalin pro.rinui. 

.', 55 .— Caiitlu'cuit<i Jtir Food. Predaceous f)n Athalia 

:elhct<T. the outliue figuie proxiiihi : doubtless .'ilso on various 
Tows the natural .si/c, , , 

. , , ,small ctiterpdlars and otlier insec'ts. 

.Original.) „ jr • , 

.ytaln.s.- Beneficial. 


R[G, .i55.— Ca'itlu'Cuit<i for 
cellata. The outliue figure 
shows the natural .si/c, 
(Original.) 


.YNDRA,LLUS SPINIDKNS, Fb. 

Ciiiiex spiiiidoiis. Fab., Mant.. li, 285 (1787)- 

Audinotiii .spinidcns. Distant, haun. Ind. Rhyn., I, 253, 1 . I60; 
Lefroy, Ind. Ins. Life, t. 74, I. 5. 

Andrallus, Dist. (l.c.). IV. 453 \AudiiHdhi noni. irrajocc.J. 

\ / 

\ \ / / 





Fig. J56 .—Aiidralios spiitidciis. The outline figure shows the natural 
size. (Original.) 

Distribution .—Throughout Southern India up to about 4,000 feet. 
Lifehistory .—Not known. 

Food .— Has been found feeding on caterpillars of ddoridea 
ohsolcia. 

vSfrtd/ 5 .-—Ben efici al. 
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CYCLOPELTA SICCIFOLIA, Westw. 

Axpo/igopiis siccifolia, Westw., Hope Cat., 1 , 26 (1837). 

Cydopelta siccifolia. Distant, Faun. Ind. Rhyn., I. 280 281, f. 178; 
Lefroy, Ind. Ins. Life, p. 678, t. 74, f. 11. 



Fig. 357 .—Cydopelta Hieciiolia. The outline hguie shows the natural size. 

(Original.1 

Distrihiition.—Th.'roaghoui Southern India. 

Lifehistory. —Not known in detail. Nymphs similar to adult but 
smellier and also feed on plants, 

Foodpla/its .—Red Gvexm (Cajanus indicus), Eryihriiia itidica. Betel 
Vine (Piper betlej. 

Status .—Sometimes does considerable damage to Erythrina 
where this is used as a support for pepper-vines. 

Control.-—These bugs are sluggish and inclined to be gregarious 
and are therefore easily collected by hand. 

ASPONGOPUS JANUS, Kb. 

Cime.x jainis, Fab., Syst. Ent., p. 714 (l 775 )’ 

Aspongopus janii.s, Distant, Faun. Ind. Rhyn., I, 281 282, f. 179 ; 
Lefroy, Ind. Ins. Life, t. 74, f. 3 ; Mann, B.J., XX, I166-1167, figs. 



Fig. 358 .—Aspoiigopns jctiius. (Original.) 

Distribution .—Throughout the Plains of Southern India. 
Lifehistory .—Early stages are passed on low-growing plants such 
as pulses. The nymph is orange-red with black legs and antennae 
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and black spots down the back and a large black blotch on each 
side. 

Foodplants. —Most low-growing plants. 

Status. —A minor pest in vegetable plots of Brinjal, Lab-lab, 
Pumpkins, etc. 

Control. —Hand-picking. 

TETRODA HISTEROIDES, Fb. 

Acanthia liistcroidcs, Fab., Ent. Syst. Suppl., p. 526 (1798). 
Tetroda Jiistoroides, Distant, Faun. Ind. Rhyn., I. 299, f. 191. 



I’ll.,. Tcfrodci hi.ficroidc.'i. I’lir niUtim. liyiu'r shows the 11 .itiiral si.^e. 

d )H.!;inMl.)- 

Distribiitiun. —Salem, Coimbatore. 

Lifehistory. —Not known. 

Foodplants. —Paddy. 

Status. —An occasional minor pest of paddy. 

Control. —Collection by hand and in hand-nets. 

COREIDAi. 

ANOPLOCNEMiS PHASIANA. Fb. 

Lyga’us pliasianus, Fab., Spec. Ins., II, p. 361 ("1781 j. 

Anoplocncmis phasiana, Distant, Faun. Ind. Rhyn., i, 346-347, 
f. 210; Lefroy, Ind. Ins. Life, p. 682, f. 444 [very poor figure]. 



Fig. 360.— Anoplocnenii.'i phasiana, male. (Original.) 
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Distribution. —Godavari, Bellary, Coimbatore. Common in the 
Hills. 

Lifchistory. —Not known in detail. 

B'oodplants. -'QrmyAl. Red Gram (Cajanus indicits), Green Gram 
(Phaseolus inungoj, Cholam (Erythrinaj. 

Status. —Not a pest in the plains but sometimes a serious pest of 
young Erythriiia trees in the Hills. 

Control. —Collection by hand. 

Remarks. —The adult bugs seem to pair off for life, a male and 
female being found commonly in close proximity. 

CLAVIGRALLA GIBBOSA, Spin. 

CInvigrallu gibhosa, Spinola, Ess., p. 202 (1837) ; Distant, Faun. 
Ind. Rhyn., I, 401 402, f. 235. 



Fig. 361 .—ClmugrnUa gihho.'ut. The outline fiyui c shows the natni al size. 

(Original.) 

Distribution. —Throughout the Plains of Southern India. 
Lifchistory. —Not known in detail. Probably similar to that of 
C. barrens. 

Foodplants.-~~R.ed Gram (Cajanus indicus), Lab-lab (Dolichos 
lab-lab). 

Status. —A minor pest of red gram and Lab-lab, sucking the 
juice of unripe seeds in the green pods. 
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Control. —(l) The eggs are fairly conspicuous, usually deposited 
on pods, anti may be collected by hand. 

(2) The nymphs anti adult bugs may be collet tetl by shaking 
the plants over a vessel of oil and water or over cloth saturatetl 
with oil. 


CLAVIGRALLA HORRENS, Dohrn. 

Clnvigrnlhi liorrci/s, Dohrn, Stett. Ent. Zeit. (1869), 403 ; Distant, 
Faun. Ind. Rhyn., f, 402; Lefroy, Ent. Mem. Dept. Agri.. Ind., I, 234; 
Ind. Ins. Life, t. 75 [ns gibhosn], 

DiSt rib It tio/i. —T h rt m ghout 
the Plains of Southern India. 

Ltfehi.gory.—^Siic coloured 
Plate in “Indian Inst'ct Life." 

F<>0(1 pi ants. — Red G ra m 

t Cajanns indicns). 

Status.— A. minor pest of 
retl gram. 

C'cHda)/.—Collection of the 
eggs (on potlsj, nymphs and 
bugs, and shaking the active 
stages ofl' the plants into 
vessels of oil and water or ttnto cloths soaketl in oil. 




l-'fc,. M>l. — Clavip.rall(i liorrcnfi. 
'I'hc ovitlinc tigiiro .shows (he 
natural siac. (Oriyiri.ild 



Fig. 363 .—Lcptucortsa i-ancoriit.‘i. 
The outline figure shows the 
natural size. (Original.) 


LEPTOCORISA VARICORNhS, Fb. 

Gi fi'is varicorttis, Fab., Syst. 
Rhyng., p. 260 (1803). 

Leptflcorisa varicornis, Dis¬ 
tant, Faun. Jnd. Rhyn., I, 
409-410, f. 241 ; Lefroy, Ind. 
[ns. Pests, p. 116; Ent. Mem. 
Agri. Dept., Iiul., I. 235, f. 
76 ; If, 1-13, 1. I; Ind. Ins. Life, 
p. 68.3, f. 446. 

Di si ri b ntio it. —T h rou g h out 
Sou'hern India up to 4,000 feet. 

L if:’ h i s 10 ry. —T!' e roun d- 
llattcned, dark-brown eggs are 
laifl in rows on leaves of paddy 
and grasses. The young 
nymphs arc pale green with 
very long antenna;; they 
suck the juices of their food- 
plant but are little noticeable 
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as they do not affect the exposed parts of the plant and readily 
drop to the ground when disturbed. The bugs especially attack 
the ripening grain, sucking the milky juice, so that the ears turn 
wholly or partly white, no grain being matured. 

Foodplants .—Paddy and wild grasses as a rule. Occasionally on 
cholam, maize, ragi (Eleusiiie coracana). 

Status .—A serious pest of paddy, especially on the West Coast. 

Control .—Collection in hand-nets has been found the most 
efficient method. 


RIPTORTUS PEDESTRIS, Fb. 

Gcrris pedrstris, Fab. Syst. Ent., p. 727 (1775). 

Kiptortns pedestri.^. Distant, Faun. Inti. Rhyn., 1 , 414, f. 244. 



Fig. .164 .—Riptortns pedestris, with wings expanded and closed. The 
outline figure shows the natural size. (Original.! 


Distribution .-—Throughout the Plains of Southern India. 

Lifehistory .—The oval, dark-brown, seed-like eggs are laid singly, 
and apparently only a small number (3 to 8) are deposited by one 
bug. The newly-hatched nymph is about 275 nim. long and looks 
like a small red ant. In the second instar it is about 4 mm. long, 
red-brown in colour and in general appearance like a red tree-ant 
(Oecopbylla smaragdina). In the third instar it is about 6'5 mm. long 
and of a uniform dark colour, as it is in the fourth and fifth instars 
when it measures respectively 7'5 and li mm. in length. The 
nymph in the later stages is very active and hides itself away, so 
that it is little noticed. Life-cycle; egg, 6 days ; nymph, 3, 4, 3, 5. 
[T.V.R.] 
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Foodplants. —Lab-lab (Dolichos lab-lab), Cowpea (Vigna catjang), 
Luffa acutangula (Tam., Pirkan), Black Gram (Phaseolus mungo 
radiatus) Green Gram (Ph. niuiigo). Wheat. 

Status .—A minor pest, sucking the pods. 

Control .—Collection by hand-nets. 

Remarks .—Several other closely allied species occur on low- 
growing crops. The commonest are Riptortus linearis, Fb. (See 
Lefroy, Ind., Ins. Life, p. 684, t. 76, ff. I —5) and R.fusctis, Fb. All 
these are extremely similar in habits and appearance and will 
only be distinguished by an entomologist. On the wing they 
look not unlike wasps. 


LYG^IDdE. 

LYG^US PANDURUS, Scop. 

Cimex pandnrus, Scop., Ent. Cam., p. 126 (1763). 

Cimex militaris, Fab., Syst. Ent., p. 717 (t 775 )' 

Lygceus militaris, Distant, Faun. Ind. Rhyn., II, 6; Lefroy, Ind, 
Ins. Life, p. 686, f. 449. 

Lygaus pandnrus, Distant (l.c.}, V, 4. 



Fig. 365 .—Lygceus pandnrus. The smaller figure shows the natural 
size. (Original.) 

Distribution .—Throughout the Plains of Southern India. 
Lifehistory .—Not known. 

Foodplants. —Calotropis, cholam, cotton, red-gram, chillies. 

Status .— Not definitely known to be a pest, though often found 
abundantly. 

Rcwmrfa.—This is one of the insects commonly confused with 
the cotton bug (Dysdercus cingulatus). 

31 
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GRAPTOSTETHUS SERVUS, Fb. 

Cimex servus, Fab., Mant., II, 300 (1787). 

Graptostethus servus, Distant, Faun. Ind. Rhyn., II, 8-9, f. 4. 



Eig. 366. —Graptostethus servus. The outline figure shows the natural 

size. (Original.) 

Distribution .—Throughout Southern India. 

Lifehistory .—Not known. 

Foodplants. —Red-gram, sweet potato, jute capsules. 

StcUiis .—Scarcely a pest, but may do damage at times. 

Control .—Collection in pans of oil and water or by shaking over 
oiled cloth. It is attracted to lights at night. 

OXYCARENUS LAiTUS, Kby. 

Oxycarenus Icetus, Kirby, J. Linn. Soc., XXIV, 102 (1891); Distant, 
Faun. Ind. Rhyn., II, 43, f. 31; Lefroy, Ind. Ins. Pests, pp. IO7-IO8, 
f. 126, Ind. Ins. Life, p. 688, f. 454. 



hiG. iSbT.— -Oxycarenus Icetus. The outline figure shows the natural 
size. (Original.) 

- Throughout the Plains of Southern India. 

Lifehistory .—Eggs are laid in small groups in the lint of ripe 
cotton-bolls or between the calyx and the boll and are cigar-shaped, 
grooved longitudinally, at first white, later pale yellow and after¬ 
wards orange. The jmung bugs feed in the bolls until full-grown. 

Foodplant.' —Cotton, Hibiscus esculentiis and Gogu (H canna- 
binus). 
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Status .—Usually a minor pest of cotton. 

Control .—The bugs are generally found in old open bolls left 
unplucked, or in bolls attacked by bollworm whose hole of exit 
they use as a means of entry. All such attacked and ripe bolls 
should be removed regularly, and this will prevent the bugs from 
breeding. When they are present in numbers they are readily col¬ 
lected by shaking the bolls over pans of oil and water or over oiled 
cloths. 

Remarks. —Distant’s description (taken from Kirby’s discoloured 
type) incorrectly states that the antennae are unicolorous; his figures 
are also incorrect as regards length of the rostrum, which extends 
well beyond the third pair of legs, and in omission of spinal arma¬ 
ture on anterior femora. I am indebted to Mr. Distant for the 
identification of this species. 

APHANUS SORDIDUS, Fb. 

Cintex sordidus, Fab., Mant, II, 302 (1787). 

Aphanus sordidus, Distant, Faun. Ind. Rhyn., II, 79-80, f. 62; 
Lefroy, Ind. Ins. Life, p. 689. 



Fig. J68.— .Aplianiis sordidtis. The outline figure shows the natural 
si2e. I Original.) 

Distribution .—Throughout Southern India. 

Lifehistory .—Not known. 

Fhoi/.--Harvested seeds of gingelly, groundnut, cumbu, and 
on the plants in the fields also. 

.Status .—A minor pest of stored gingelly, groundnut, etc. 

Control .—The bugs are readily destroyed by hand on the thresh¬ 
ing-floor and ordinary methods used for pests of stored products 
will check any damage in the store-room, 

31-A 



EXPLANATION OF PLATE XLVI. 

DYSDERCUS CINGULATUS. 

Fig. r. Group of eggs, natural size, and a single egg, magnified. On the 
right, without black background, is a single egg just before 
hatching. 

„ 2. Nymphs, first instar, immediately after hatching and later. 

,, 3. Nymph, second instar. 

„ 4. third 

„ 5. „ fourth „ 

„ 6. „ fifth 

„ 7, 8. Adult bug, dorsal and ventral views. 

(The lines alongside the figures show the natural sizes.) 
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PYRRHOCORID^. 

DYSDERCUS CINGULATUS, Fb. 

Cimex cingulatus, Fab., Syst. Ent., p. 719 (1775). 

DysclercHS cingulatus. Distant, Faun. Ind. Rhyn., II, 118119, 
f. 87; Lefroy, Ind. Ins. Pests, p. 104, f. 123, 125, Ent. Mem. Agri. 
Dept., Ind., I, 237, f. 78, II, 47—58, t. 5, Ind. Ins. Life, p. 692, t. 77. 

(See Plate XLVI.) • 

Distribution. —Throughout Southern India. 

Lifehistory. —The creamy-yellow eggs are laid in small masses, 
usually in cracks of the soil. The young bugs hatch out after 
about a week and are bright red in all their stages. They feed, 
often gregariously, fully exposed and are consequently conspicuous. 
At certain times of the year adult bugs and young in all stages of 
growth may sometimes be founti massed together in the open on 
tree-trunks, walls, etc., forming a scarlet splash of colour visible 
from a long distance. The length of the life-cycle is about 6-8 
weeks. 

Foodplants.—Qoiion, bhindi (Hibiscus csculentus), Portia tree 
(Tliespesia populnea), a rule. Also occasionally on various other 
plants. 

Status. —A serious pest of cotton. 

Control. —The bugs are conspicuous, usually found on or near 
the boll and are easily collected by hand or in a bag fitted with a 
tin funnel. 

TINGIDID/E. 

STEPHANITIS TYPICUS, Dist. 



Fig. 369.—Stephanitis typiciis. The lower figure shows a profile view 
of the head and thorax. The small outline figure shows the natural 
size. (After Distant.) 
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Cadamustus typicus, Distant, Ann. S.E. Belg., XLVII, 47 (1903)1 
Faun. Ind. Rhyn., II, 132, f. 95. 

Sicphanitis typicus, Dist., Rhyn., V, 108. 

Distribution. —Coimbatore, Bellary, Godavari. Probably through¬ 
out the Plains of Southern India. 

Lifchistory. —Not known. Nymphs are found on the under¬ 
surface of leaves together with the adults. 

Foodplauts.—'Immer'm, plantain. F'ound on cardamom in 
Ceylon (Green). 

Status. —A very minor pest of plantain and turmeric. The 
leaves, where punctured, are at first spotted with yellow and later 
the whole leaf assumes a pale unhealthy tinge. 

URENTIUS ECHINUS, Dist. 

Urentius echinus. Distant, P'aun. Ind. Rhyn., II. 134, f. 97 (1903). 



Fig. .170 .—Urentius echinus. Tlje lower figure shows a profile view of the 

head. The small outline figure shows the natural .size. (After Distant.) 

Di.stribution. —Throughout the Plains of Southern India. 

Lifchistory. —Not known. Eggs and nymphs occur on the leaves 
of foodplant with adults. 

Food plants. —Brinjal. 

Status. —Sometimes a serious pest of brinjal, the leaves being 
sucked to such an extent that they turn yellow, dry up, ..ind fall off 
the plant. 

C'owU'o/. —Spraying with a contact insecticide, such as Crude Oil 
Emulsion, in small areas where brinjal is grown as a garden crop. 

MONANTHIA GLOBU.LIFERA, Wlk. 

Tingis globidifcra, Wlk., Cat. Het., VI, 182 (1873)- 

Monnnthia globidifcra, Distant, Faun. Ind. Rhyn., II, 144, f. 107, 
V, 123-124; Lefroy, Ind. Ins. Life, p. 693, f. 460. 
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Fig. 371 .—Monanthia globulifern. The small figure shows the natural 
ske. (After Distant.) 

Distribution. —Throughout the Plains of Southern India. 
Lifehistory. —Not known. 

Foodplants. —^Tulsi (Ocimum sanctum), Safflower (Carthamus 
tinctoria). English Sage (Annandale). 

Status. —Sometimes a serious pest of Tulsi, the attacked leaves 
turning yellow. 

REDUVIID/E. 

CONORHINUS RUBROFASCIATUS, de Geer. 

Cimex ruhrofasciatus, de Geer, Mem., Ill, 349, t. 35, f. 12 (1773). 
Conorhinus rubrofasciatus, Distant, Faun. Ind. Rhyn., II, 286, f. 189; 
Lefroy, Ind. Ins. Life,''p.^700’; Green,'^Spol. Zeylan., VII, 50.. 



Fig. 372 .—Conorhinus rubrofasciaUts. The outline figure shows the 
natural size. (Original.) 
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Distribution. —^Throughout Southern India. 

Lifehistory. —Nymphs are sometimes found in houses, generally 
in dusty corners, and cover themselves with dust and debris; they 
are probably predaceous on small household insects. This insect 
has also been found in squirrels’ nests and is perhaps a natural 
parasite of these animals. 

Food. —Probably predaceous on other insects as a rule, occa¬ 
sionally attacks man, both in nymphal and adult stages, sucking 
blood. 

Status. —Not very common as a rule, but this bug may prove 
important as a carrier of disease owing to its bloodsucking habits. 
It has been suspected of acting as a carrier of Kala-azar and an 
allied bug in Brazil is known to transmit a human Trypanosome: 

Control. —The adult bug is sometimes attracted to light at night. 

CLINOCORID.T;. 

CLINOCORIS HEMIPTERIJS, Fb. 

Ciinex hemiptenis, Fab., Syst. Rhyr'^., p. 113 (1803); Horvath 
Ann. Mus. Hung., X, 259. 

Cime.x rotvndatus, Signoret, Ann. S.E. Fr. (1852), 540, t. 16, f. 2; 
Howlett, Ind. Ins. Life, pp. 703-704, f. 474a ; Patton Sc. Mem. Med. 
Dept. No. 53, Rec. Ind. Mus., II, 153, t. 13, ff. i, 2, 5. 

Acanthia macrocephalus, Fieber, Eur. Hem., p. 135 (1861); Distant, 
Faun. Ind. Rhyn., II, 411, f. 262 (Cime.x). 



Fig. 373. —CUnocoris hemipterus. The small figure shows the 
natural size. (Original.) 

Distribution. —Throughout Southern India. 

Lifehistory. —Eggs are laid usually in cracks in wood work. The 
young nymphs (which are very similar to the adult but usually 
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of a pale yellow colour) suck blood. The length of life-cycle 
depends largely on the amount of food available and may occupy 
two months or upwards. 

Food. —The blood of man, birds and bats. 

Status.~A human parasite which is not only annoying by its 
bite and disgusting by its smell but also of great importance as a 
disseminator of disease. It is considered that the transmission of 
Indian Kala-azar from man toman is effected solely by bed-bugs 
(Clinocoris Jiemipterus). 

Control. —Cleanliness in the house. In cases of badly infected 
houses fumigation may be necessary. Ordinary articles of furniture 
may be rubbed over with Kerosine Oil or Turpentine and Carbolic 
Acid. The bugs and their eggs are usually found in cracks in the 
woodwork. 

CAPSIDS. 

HELOPELTIS ANTONII, Sign. 

Helopeltis antonii, Sign., Ann. S.E. Fr. (3), VI, 502 (1858); Dis¬ 
tant, Faun. Ind. Rhyn., II, 440, f. 285 ; Mann, Ent. Mem, Agri. Dept,, 
Ind., I, 321—325 ; Green, Perad. Circ. I, No. 2i, 11 . No. 2, II. No. 17, 
p. 241; Planters’ Chronicle, VIII, 206. 



Fig. 374 .—Helopeltis antonii. To the right is seen a more enlarged view 
of the head and a profile view of part of the thorax showing the curious erect 
drumstick appendage. The small outline figure shows the natural size. 
(After Distant.) 

Distribution.—Coimbatore, and probably throughout the Hills of 
Southern India. 

Lifehistory. —Eggs laid singly or in small groups thrust into pods 
(Cacao) or in young shoots of the foodplant. After about lO days 
the egg hatches out into a small reddish insect, with long legs and 
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antenncB, and looking not unlike a slender ant. This sucks the 
juice of the foodplant and grows, wdthout altering greatly in form, 
until the final stage when its wings are full-sized and it attains the 
adult colour of red, black and white. {Green.} 

Foodplants. —Mahogany, Persian Nim (Melia asedarach), Tea, 
Cacao, Cinchona, Annatto (Bixa orellana). 

Status. —Sometimes a serious pest in the Hills. 

Control. —Catching adults in hand-nets and spraying the young 
individxials. 

DISPHINCTUS POLITUS, Wlk. 

Monalonion politiis, Wlk., Cat. Het., VI, 163 (1873). 

Disphinctus formosus, Kirk., B.J., XIV, 295, t. A., f. 10, t. C., f. 2 
(1902); Green, Entom. (1901), I14-I15, figs. 


Di.sphinctns polltus. Distant, Faun. Ind. Rhyn., II, 444 445. 



Egg, showing part exposed and Adult in.sect. The outline figure 

section of a shoot into w hich it has shows the natural size, 

been thrust. (After Green. Entoin. (Original.) 

( 1901 ). 11 . 0.1 X 20 . 

Fig. Disphinctus politus. 

Distribution. —Kurnul. Probably throughout the Plains of South¬ 
ern India. 

Lifehistory. —Egg pale creamy-white, elongate, curved, thrust into 
a shoot of the foodplant, its position being then marked only by a 
pair of divergent, glassy, horn-like processes projecting from the 
plant. The nymphs are small, reddish, ant-like creatures, found 
mostly on tender leaves which they puncture together with the 
adults. These latter are active and look like small Hymenoptera ; 
they are readily disturbed and take to wing. 

Foodplants. —Betel (Piper betle). 

Status. —A minor pest as a rule, occasionally locally and spo¬ 
radically doing serious damage to Betel Vines. 
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Control. —Catching adults in hand-nets and spraying for nymphs_ 

Remarks. —Very similar in appearance and habits to Helopeltis 
but lacks the peculiar drumstick appendage on the thorax. The 
■dWied Disphinctus humcralis is perhaps sometimes the “Mosquito- 
blight ” of Cinchona in Southern India. 

CALOCORIS ANGUSTATUS, Leth. 

Calocoris angustatiis, Leth., I.M.N., III, No. 2, p. 90, fig. (1893); 
Distant, Faun. Ind. Rhyn., II, 452; Lefroy, Ind. Ins. Pests, p. 236, 
f. 282, Ent. Mem. Agri. Dept., Ind., I, 238, f. 79. 



Fig. 376 .—Calocoris angustatus. The outline fif^ure shows the 
natural size. (Original.) 

Distribution. —Throughout the Plains of Southern India. 
Lifehistory. —Young nymphs are found with adults on the ear- 
heads. They are pale-green in colour and resemble the adults but 
are of course wingless. 

Foodplants. —Cholam, maize, and probably various grasses. 

Status. —A minor pest as a rule. 

Control. — t. 

GALLOBELICUS CRASSICORNIS, Dist. 

Gallobclicus crassicornis, Dist., Faun. Ind. Rhyn., II, 478, f. 310 ; 
Lefroy, Ind. Ins. Life, p. 708, f. 480. 
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Fig. .177. —Gallobelicus cmssicornis. The small figure shows the 
natural size. (Original.) 

Distribution. —Throughout the Plains of Southern India. 
Lifehistory. —Nymphs are found with adults on the tender shoots 
and flower-heads of tobacco. 

Foodplants. —T oba cco. 

Status. —A minor pest. 

Control —Catching in hand-nets and shaking plants over pans 
of water and oil or over oily cloths. 

RAGMUS IMPORTUNITAS, Dist. 

Ragmus iniportiinitas, Dish, A.M.N.H. (8), V, 18 (1910), Faun. 
Ind. Rhyn., IV, 289, f. 159- 



Fig. 378 .—Ragmus importunitas. The small figure shows the 
natural size. (Original.1 

Distribution. -Coimhatore. Probably throughout the Plains of 
Southern India. 
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Lifehistory. —The creamy-white egg is cylindrical, curved, rounded 
at one end, the other fitted with a black flattened cap ; it is thrust 
into the stem just beneath the bark (but not into the stem tissues 
proper) the black cap lying level with the outer surface of the bark. 
The egg has no projecting horns. The young nymph emerges after 
about 6 days and is green in colour with long legs and antennae. 
(Y.R.R.) 

Foodplants. —Sann Hemp (Crotalaria juncea). 

Status. —A minor pest as a rule, occasionally serious so that all 
the leaves curl up and assume an unhealthy pale-yellowish colour. 

Control. —Use of bagnets and hand-nets while the crop is low. 

Remarks. —The closely-allied R. pcllucidus, Distant, is recorded 
from Cochin, but 7?. importiinitas seems the only species of economic 
importance. 

FULGORID^. 

EURYBRACHYS TOMENTOSA, Fb. 

Cicada tomentosa, Fab., Syst. Ent, II, 324 (1775). 

Enrybrachys tomentosa. Distant, Faun. Ind. Rhyn., Ill, 223; 
Lefroy, Ind. Ins. Life, p. 725. 



Fig. 'Sm.—Euryhrachys tomentosa. The small fif,nue shows the 
natural size. (Original.) 

Distribution. —Throughout the Plains of Southern India. 

Lifehistory. —Eggs are laid in masses on leaves and are covered 
with the white flocculent waxy efflorescence from the body of the 
female. Nymphs are found on the leaves; they are brownish, with 
long anal filaments. [Y.R.R.] 

Foodplants.—Calotropis, Cotton and various Malvaceous plants. 
Polyphagous; found on most shrubs and plants. 

Status. —Not a pest. 

PHENICE MCESTA, Westwd. 

Phenice moesia, Westwd., A.M.N.H. (2), VII, 209 (1851); Distant, 
Faun. Ind. R.hyn., Ill, 296-297, f. 142 ; Lefroy, Ind. Ins. Life, p. 726, 
f. 499- 

Assantia dentata, Buckton, I.M.N., IV, i, t. I (1896). 
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I'lG. 380. —PJieiiicc 

mixsta. The outline 
figure shows the natural 
size. (Original) 


Distribution. —Throughout the Plains of 
Southern India. 

Lifphistory. —Not known. Muir (Hawaii 
S.P. Bull. No. 12) says that the immature 
stages are passed in rotting wood ; certainly 
only adults are found on plants. 

FoodpUiuts. —Sugar-cane and various 
Grasses, occasionally on Cholam, Palms 
and various other plants. 

Status. —A very minor pest. 

6'oh/™/. Catching in hand-nets. 

Remark.^. —Numbers of these bugs may 
often be seen sitting in row.s on the lower 
side of leaves of Sugar-cane, etc., and 
readily jumping off and taking to wing 
when disturbed. 



lu. Th<' suiall .jutlinc fi.yurt siiows tlir natural 
size. (Oriftinal.i 


PYRILLA PERPUSII-LA, Wik. 

Pyrops prrpusilla. Walker, Cist Horn., II, 269 (1851). 
Zamila perpusilla. Distant, Faun. Inch Rhyn., Ill, 327. 
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Pyrilla aberrans, Lefroy, Ind. Ins. Life, p. 727, f. 500 (part). 

Dictyophara pallida (nec Don.), Dist., F.I. Rhyn., Ill, 244 (part); 
Lefroy, Ind. Ins. Pests, p. 134, f. 153, Ent. Mem. Dept. Agri., Ind., I, 
240, f. 80. 

Distribution. —Throughout the Plains of Southern India. 

Lifehistory. —The pale-green or yellow eggs are laid on the 
lower surface of a leaf of Sugar-cane, in a mass covered with fila¬ 
mentous white material derived from the body of the female. The 
young bugs are pale-brown with a pair of long straight anal 
processes covered with white mealy wax; they leap actively and 
suck the juice of the cane. Length of life-cycle not worked out. 

Foodplants. —Sugar-cane as a rule; sometimes on Maize and 
Cholam. 

Status. —Rarely a serious pest of Cane in Southern India, but 
always present as a minor pest in Cane-fields. 

Control. —Egg-masses and groups of young nymphs are con¬ 
spicuous and leaves on which such are found should be collected 
and burnt. 

Remarks .—I am indebted to Mr. Distant for the correct 
identification of this insect. 

PUNDALUOYA SIMPLICIA, Dist. 

Pundaluoya simplicia, Distant, Faun. Ind. Rhyn., Ill, 468-469, f. 

255. 



Pig. iSZ.—Pnndaluoya siiiipticia, adult insect and front view of head. The 
outline figure show.s the natural size. (After Distant.) 

Distribution. —Throughout the Plains of Southern India. 

Lifehi.story. —T\\<£ transparent-whitish, slender, curved eggs are 
thrust into the tissues from the upper side of the leaf, the position 
being indicated externally by minute slits. The young nymphs are 
pale yellowish and usually occur in numbers within the shelter of 
the leaf-sheath, being attended by black ants (Caniponotus compres- 
sus). Attacked plants assume a yellow unhealthy appearance. 

Foodplants. —Cholam, Maize. 

Status. —Sometimes a serious pest of cholam, usually localised 
in patches. In case of bad infestation practically no grain is 
formed. 
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Control. —This is very difficult as the insects live protected 
within the leaf-sheaths. No satisfactory method can be suggested 
at present except cutting affected plants for use as green fodder. 

Remarks. —The identification of this insect has kindly been 
confirmed by Mr. Distant. It has hitherto been confused with 
Libiirnia psylloicles, Leth (LM.N,, III, 105, fig.) but, by the figure 
given of the latter, differs in several points. The large spurs on 
the hind-legs are characteristic. 

CERCOPIDrfi:. 

COSMOSCARTA RELATA, Dist, 

Cosmoscarta relata, Dist., T.E.S. (1900), 669, Faun. Ind. Rhyn., 
IV, 143; Lallemand, Gen. Ins. fasc., 143 (Cercopidee), p. 136. 



Fig. 383 .—Cosmoscarta relata. The outline figure shows the natural she. 

(Original.) 

Distribution. —Sidapur, Pollibetta (Coorg); Saklaspur (Mysore). 

Lifehistory.—Tht immature wingless young are blackish-purple 
with greyish-yellow head, pronotum ami legs, and with paler bands 
around the abdomen. They live in small colonies inside a common 
mass of froth from which drops of clear liquid fall down so as to 
wet the ground beneath the tree. The masses of froth are generally 
found on the stalks of young shoots and of ripening fruits and 
these latter often drop off the tree as a result of the infestation. 
The winged adult, which is blue-black with reddish pronotum and 
markings on the tegmina, is very active and difficult to catch. 

Food-plants. —Jak (Artocarpus integrifolia). 

Status. —A serious local pest of Jak in Mysore and Goorg. 

Control. —Removal and destruction of the young insects en¬ 
closed in the masses of froth, 

JASSID^. 

IDIOCERUS NIVEOSPARSUS, Leth. 

Idiocerus niveosparsus, Lethierry, J.A.S.B., LVIII, 252 (1889) ; 
Distant, Faun. Ind. Rhyn., IV, 185, f, 121; Lefroy, Ind. Ins. Life, 
p. 736, f. 511. 
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Fk;. J84 .—liUoccrtts luveosparsna. The small outline figure shows the 
natural size. (Original.) 

Distribution. —Throughout the Plains of Southern India. 

Lifehistory. —The small eggs are laid in shoots of the foodplant. 
The young are similar to the adult but wingless and the legs com¬ 
paratively longer. The bugs, both nymphs and adults, feed on the 
sap of shoots and flower-stalks, excreting a sticky substance (honey- 
dew) which, when the bugs are numerous, is produced in very large 
quantity, and a characteristic black fungus soon grows on the 
honey-dew. 

Foodplants. —Mango. 

Status. —Sometimes a serious pest of mango, the honey-dew ex¬ 
creted by the bugs falling on the flowers so that they fail to set fruit. 

Control. —Spraying of mango-trees before the flowers open if the 
bugs are present in any numbers. After the flowers have opened 
the bugs may sometimes be driven from the trees by kindling 
smoky fires below them. 

TETTIGONIELLA SPECTRA, Dist. 

Tettigoniella spectra, Distant, Faun. Ind. Rhyn., IV, 211, f. 137 ; 
Lefroy, Ind. Ins. Life, pp. 736-737, f. 511". 



Fig. 3S5,—Tettigoniella spectra. The smalfoutline figure shows the 
natural size. (Original.) 
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Distrihutioii . —Throughout Southcrn In (1 ia. 

L/fi’hi'story. The yeUow' eggs are laid in a row in rice leaves 
which often become submerged. They are attacked by a Procto- 
trypid which walks under water in search of tliem (Lefroy). This 
parasite is figured on page 203. 

Foodpliints. ■ -Taddy. 

-■ Not actually noted as a pest but liable to become so as 
it is usually abundant in paddy-fields. 

Control.—The adults are strongly attracted to light and this fact 
may be utilized as one means of control. 

YEPHOTETTIX BIPUNCTATUS, Fb. 

Cicada hipnuclata. Fab., Syst. Rhyng., p. 78 (1803). 

/Vc/’/miC/t/.r/)//>»»(■,'up/s. -nistanl. Faun, Itul. Rhyn, IV, 3.S9'36o, 
f. 228. 



I'!,;. hipiiiicintus, iiialc aiul fianak- ;!n(l fr :iit of 

hoiitF of liotli Ylii- Miiall ootliiu- nyin'cs s'i, « t!u' nat!!r;il 

size^, I .Aft'I-Oiscoit.' 


Distribution .—Throughout the Plains of Southern India. 

Lifchi.'^tory. Not known. 

Foodpiauts. - Paddy'. Probably on various grasses, 

.Status. - Not actually noted to do damage but sometimes appears 
in such enormous numbers that it ma\ be .■issumeil to be at least 
a minor y^est. 

Control. The adults fly freely to light and this fact may be 
utilized. 

Renutrks. - The female of this bug wholly lacks the Idack spots 
am! bhu lv tips of the tegmina. 

E.MPOASCA FLAX'ESCENS. Ff.i. 

Cicada Jiavcsccu.s, Fab., Ent. Syst., IV, p- 46 (1794). 




EXPLANATION OF PLATE XL VIE 

PSYLLA ISITIS. 

Fig. I. Eggs laid in groove of a leaf stalk, x i6. 


2. Egg a few hours old. x 64. 

3. Egg about a day old. x 64. 

4. Nymph, first stage. x 64. 

5. „ second stage, x 50. 

6. „ third „ x 45. 

7. „ fourth „ X 30. 

8. ,, fifth ,, X 20. 


9. Imago, female, x 20. 

10. The hind end of the abdomen of male, x 20. 

11. The adult female sitting on a shoot, x 2. 

12. The head of a Java-Natal indigo plant showing crumpling of 

the leaves produced by the feeding of the nymphs, with a 
nymph sitting just below the head. 
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Chlorita flavesccns, III, pt. 4, pp. 34—36, figs. 

Empoasca flavesccns. Distant, Faun. Ind. Rhyn., IV, 405-406. 



Fig. 387 .—Empoasca flavcHcens. The small outline figure shows the 
natui'al size. (Original.) 

Distribuiion. —Probably throughout Southern India. 

Lifekistory. —Not known. 

Foodphmts. —Tea, castor. Probably on various other plants also. 

Status. —Wellknown as “ Green Fly Blight ” in the tea Districts 
of North-East India but so far as known does not attack tea in 
India or Ceylon. 

Control. —Spraying with contact insecticides and catching the 
adult bugs in hand-nets when numerous. 

Remarks. —This, or a closely allied species, is sometimes very 
abundant on potato when grown as a field crop and may be seen in 
thousands hopping off the leaves as one goes through the field. 


PSYLLIDHi. 

PSYLLA ISITIS, Buckt. (PLATE XLVII.) 

Psylla is/tis. Buckton, I.M.N., 11 , p. 18. fig. ; Lefroy, A.J.L, VIII, 
1—26, t. L2(Jan. 1913). 

Distribution. —South Arcot; Tinnevelly. Probably throughout 
the Plains of Southern India. 

Lifehistory. —The pale-yellowish-white, cylindrical eggs are laid 
singly on Indigo, usually near the tip of a shoot. The eggs hatch 
after about 5 days, the nymphs feeding on the plant for about a 
fortnight, during which they undergo five moults, after which they 
assume the adult (winged) stage. 

Foodplants. —Indigo (all cultivated varieties ; also found on a 
“ wild Indigo ” at Koilpatti). 

Status. —Usually rather a minor pest of Indigo in Southern India. 
The tops of attacked plants assume a characteristic curly appear¬ 
ance. 

Control. — (l) Spraying with soap solution. 

(2) Cultivation methods. (Sec A.J.L cited above.) 
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APHIDID^. 

APHIS GOSSYPII, Glov. 

Aphis gossypii, Glover, Pat. Off. Kept., p. 62 (1854); Essig, Calif. 
Monthly Bull., I, 120— 122, f. 41 (Mar. 1912). 



Kio. 38iS .—Aphis gossypii, winded and wingless females. The small figures 
inside the dotted oval show the naftiral sizes. (.After Essig.) 

Distribution. —Throughout Southern India. 

Lifehistory. —Eggs very dark-red or brown. Nymphs green or 
brownish. The females as a rule produce living young, and not 
eggs, and these young are usually females which are themselves 
able to reproduce living young after about three days, no males being 
produced at all for a considerable number of generations. In small 
colonies the members are usually wingless, but, as the colony 
grows, winged forms are produced which fly off to found new 
colonies on other plants. The increase may thus be very rapid. 
The insects excrete a sweet liquid (honey dew) from the anus and 
this is very attractive to ants which tend and defend the Aphids; 
the honey dew also falls on the leaves and gives them a character¬ 
istic sticky appearance, usually rendered more conspicuous in damp 
weather by the growth of fungus on the honey dew. 

Foodplants. —Cotton. Polyphagous; has been found on over 
fifty different plants in America. 

Control. —Spraying with contact insecticides. 

Remarks. —(l) Usually kept in check by various predaceous 
insects (Chrysopa, CoccinneUids, Syrphids, etc.). 

(2) Numerous other species of Aphids are found on various 
plants but the different species have not been identified as yet. 

.3 2-A 
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SCHIZONEURA LANIGERA, Hausm. 

Aphix hinigera, Hausmann, Illig. Mag. Insekt, I, 440 (1802); 
buckton, Aphick's, HI, 89, t. T05. 106 ; Atkinson, I.M.N., {[, 52 —58, fig. 



ITg. 389:— SchizoiU’tira hjiiigera. 

To the left is a portion of a root shovviiit; tlie ciiaracteristic nodules caused 
bv the insect. To the right is seen a poition of a root with a Colony of the 
insects (uatural size) and a shigle insect magnified. (After Marlatt in Grandi.) 

Distribution. —Coonoor, Btingalore. 

Lifehistory .—The “American Blight,” “Woolly Blight,” or 
“ Blood Louse ” appears in two forms, one of which attacks the 
trunk anti branches of apple-trees, the other the roots. The trunk¬ 
living form i.s usually found in crevices of the bark or at the base 
of twigs, etc., springing from the trunk anti is covered with a white 
downy covering. The root-living form has also white cotton)' fila¬ 
ments. In both cases, the scat of attack is indicated by numerous 
gall-like excrescences. The females may be winged or wingless 
and can reproduce agamogeneticalh'. Mtdes do net seem to have 
been observed in India. 

Foodpl ants. —A p p 1 e. 

Status .—May be a serious pest of apple-orchards. 

Control .—For trunk-living form, spraying and scrubbing of stems 
and affected branches with Crude Oil Emulsion or other contact 
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insecticide. For root-living form, application of Crude Oil Emul¬ 
sion or Kerosine Emulsion or digging in Tobacco Refuse around 
the roots. 

The following has lately been recommended in Europe but has 
not yet been tested in India. A paint is prepared of Linseed Oil 
7 lb., White Lead li lb.. Zinc Oxide i lb., and this is boiled for 
10 minutes and, when cold, i lb. of Turpentine is added. The 
paint is applied by means of a brush to all the affected parts. 
{Rome Bull. (1913), 491.] 

RAGI ROOT APHIS. (See figure on page 50I.) 

Distribution .—Only noted at Coimbatore in August and Septem¬ 
ber, but will probably be found to be widely distributed in the 
Plains. 

Lifehistory .—The whole lifchistory is passed underground on the 
roots of ragi plants. The young, which arc probably always pro¬ 
duced alive, are very minute, slender, pale-yellowish-white, of the 
shape shown in the figure. They suck the juices from the roots of 
the foodplant and, as they grow, the abdomen increases in size 
until it assumes a globular form of about the size of a pin’s head. 
A few winged viviparous females are also found on the roots but 
no males have been observed, so that reproduction is apparently 
normally agamogenetic. These Aphids are attended by several 
ants, of which the commonest and most conspicuous is Camponotus 
compn’ssus, and the plants attacked may generally be picked out by 
the heap of small grains of earth arouml the stem, marking the 
situations where the ants have excavated chambers into the soil to 
visit the Aphids for the purpose of obtaining “ honey-dew.” The 
ants also probably carry the Aphids into new localities but the 
latter are also distributed by the winged adults. 

Foodplauis.~K'dg\. 

Status .—This insect may be a serious pest, sucking the juices of 
the plants so persistently that the whole crop may wither unless 
constantly irrigated and even then the yield is considerably 
reduced. 

Control .—This is a very difficult insect to attack, as its under¬ 
ground habits make control measures difficult. The addition of 
Crude Oil Emulsion to the irrigation water has been tried with some 
succe,ss but this is not economically possible on a large scale. 
The searching out and destruction of the ants’ nests around the 
ragi fields may perhaps yield better results. 

Remarks .—In general appearance arid habits this species recalls 
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Tetraiieiira lucifuga, Zehntner (Mededeelingen van het Proefstation 
vor Suikerriet in West-Java “Kagok ” tc Pckalongan, No. 53, pp. 
16—21, t. II, ff. 29—34) but differ.^ striicturally. 

LACHNUS PYRI, Buckt. 

Lachnus pyri, Buckton, I.M.N., IV, 274, t. 16. 




Fig. j91 .—Lachnus ■pyi'i, winglcbs and winged adult. 

I he show the natural si./cs. (From Indian Museum Notes.) 

Distribution. —Ootacamund ; Shcvaroys. 

Lifehistory. —Not known in detail. Probably vc"y similar to 
that of Aphis gossypii. 

Foodplants. —Pear (Pyrus). 

Status. —A rather serious pest, occurring in large masses on the 
twigs. 

Control. —Spraying or brushing with any contact insecticide. 




FUi. J')2 .—OrCfiDiii bdnibnste. 1, Newly-born yoimt;; 2, Half-tjrown insect; 

'Mature wingless form; 4, Mature winged form ; 5, Antenna of mature 
winged form; 6, Colony on Giant Bamboo, natural size; 7, Wingless 
adult, more enlarged, showing waxy filaments. The small figures within the 
dotted circles show the natural sizes. (Original.) 
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OREGMA BAMBUS.-E, Buckt. 

Oregma bambusa;, Buckton, I.M.N., II, 87 88, 108-109 (figs.) 
(1892); Schouteden, Spol. ZeyL, II, 185 -187, tab., f. 5 [redescr], 

Distrihiithm. —Coimbatore. Probably throughout Southern India. 

IJfehistory. —The insects, in various stages from young to winged 
adults, occur on the unilersurface of leaves of the Giant Bamboo 
(Di’ndrocalamns), sometimes in very large numbers .so lhat the jilant 
is smothered with a black fungus which grows on tlie honey-dew 
secreted by the insects, this sweet excretion being' Cilso visited by- 
hordes of flies, ants and other insects. The young insect is pale 
greenish-yellow with a pair of very long projecting cephalic 
processes which become reduced in size in the adult insect; as 
it grows, the body becomes spherical, flattened, but the head and 
thorax remain distinct; in colour it is pale yellowish-green, the tip 
of the antenna darker, the eye blackish, the anterior portion of the 
abdomen dark-green as far as a line drawn between the siphons 
which scarcely project above the surface of the body; the whole of 
the. abdomen is surrounded along its edge by a marginal border of 
short pure-white waxy filaments, traces of which sometimes occur 
also on the sides of the thorax. In the winged adult the general 
colour is dull-green with a dark area on the abdomen correspond¬ 
ing to that in the immature form; prothorax yellowish with a pair 
of ill-tlefined brownish spots; eyes reddish ; antenna;- black; legs 
pale-greenish infuscated at apices of segments. When disturbed, 
the immature insects elevate their bodies at right angles to the 
resting surface in a very characteristic manner. 

h'oodplantsr—'B-dmhoo (Dendrocaiamus gigantans). 

v87uh/.s'. —Apparently a minor pest, {loing little harm even when 
in large numbers, although the drain of plant-juice must then be 
very large. 

Control. —Spraying with contact insecticides and checking 
access of ants are practicable measures when this insect disfigures 
the appearance of garden-grown bamboos. 

Remarks. —The insect under consideration is apparently 
Buckton’s Oregma bambusce although, as Schoutedtm remarks, 
Buckton’s “ description is unusually incomplete and the drawings 
reproduced in his paper are not at all exact.” Van der Goot 
Crijds. voor Ent.. LV, 330 and IWI, 131) states that Oregma is prob¬ 
ably identical with Cerataphis, Licht.; 1 leave this point for 
Aphidologists to settle, but it seems possilrle that instdaris, v, d. 
Goot, may be identical with bambusa’, Buckton. 



506 


SOME SOUTH INDIAN INSECTS, ETC. 


Coconut Aphis. 



f ^ ; 

' I'lG. 393.—Coconut Aphis. 


A part of a coconut leaf showing a colony of the insects (natural si;:el, young 
insect, wingless and winged adult and antenna of latter. (Original.) 

Distribution.' —Coimbatore. 

Lifeliistory .—Not known in detail. Winged and wingless 
specimens are found together in colonies on the leaves. 
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Fooc/phii/ts.- -Coconut Palm. 

Stdliis. A serious pest of young palms. 

Control.- Spraying with Crude Oil Emulsion has proved 
eft ective. 

Rent arks.—-TWi^ Aphid was found on young coconuts which 
had been brought to Coimbatore from Colombo by a private owner, 
and it is probable that the Aphid was introduced with them. It is 
hoped that this colony has been exterminated but the insect is 
figurctl here in order to enable it to be recognized if found else¬ 
where, 

ALEURODlDAi. 

ALEURODE.S BERG I, Sign. 

Alenrodes bergi, Signoret, Ann. S.E. Fr. (4), VIIT, 800 (1868); 
Zehntner, Arc'h. Java Suiker-Ind., XIV, 969, tab. (1896). 




I'lCi. J94 .—Alenrodes bergi. 

Adult feiiialo laying eggs on caiic-lcaf and (he saiiu; more highly magnified. 
The small figure within the dotted circle shows the natural size. (After 
Zehntner.) 

Distribiitittn .—Throughout the Plains of Southern India. 

Lifehistory. - YLgg& are laid on canc-leaves in more or less 
complete concentric circles. The young nymphs live rather 
gregariously on the leaves and arc dark-green or blackish, 
surrounded by a whitish wtixy efflorescence. 

Foodplatits. —Sugarcane. 

Stains .—A minor pest as a rule. 

Control .—Cutting and burning of the first-attacked leaves as 
soon as colonies are noticed. 

Remarks .—This species is merely given here as a representative 
of its family, of which numerous species (mostly unidentified) occur 
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on various trees and plants. The commoner species noticed 
hitherto are:— 

Aleurodcs citri on Orange, Jasmine, etc., A. ricini on castor, 
and several unnamed species on sugarcane, castor, etc. 

COCCIDyE. 

CEROCOCCUS HIBISCI, Gr. 

CerococcHS hihisci, Green, Ent. Mem. Dept. Agri., Ind., II, 19—21, 
t. 2, ff. 2- 4 (1908) ; Lefroy (Lr.J, p. 122. 



I'lG. .BJ.t .—Ccrococcus hihisci 011 C.'ottciii-stein. (Oiif'inal.) 


Distribution.—God'dviin ; Coimbatore. Probably throughout the 
Plains of Southern India. 

Lifehistory and Foodplants .—The conspicuous golden-yellow 
scales are found on twigs and stems of cotton and Hibiscus. 

Status. A minor pest of cotton. 

Control .—The scales are conspicuous and easily removed by 
hand. 

Rcutarks.--Th\s species appears to be kept in check by parasites 
and so rarely increases to numbers sufficient to cause damage. 

DACTYLOPIUS CITRI, Risso. 

Dorthesia citri, Risso, Hist. Nat. des Oranges (1813). 

Pseudococcus citri, Fernald, Cat. Cocc., pp. 99 TOO ; Grandi, 
Disp. Entom. Agraria, pp. 140 -143, ff. 126-128. 

Dactylopius adouiduur, Atkinson, t.M.N., 1 , 6 7 (uec. Linn). 

Dactylopius citri, Lefroy, Ent. Mem. Dept. Agri., Ind., I, 248 (Lc.), 
II, 122—124, Ind. Ins. Pest.s, p. 244, f. 297. 
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I’ll,;. —Diictylopius cifn. dur.'^ul .'uid \ontr;il \ of insect with \vax\' 

covcriutf I’euioc'od. tind insect with waxy ctn’crin.y. The siindl iioiirc 
witliin the dotted circle shows the iiatuivd size. l.Aftei’ <ir;indi.i 


Distriljutioii- -Throughout Southern India. 

/.,//'r///.s'fwv.--Female.s below ground on roots, on plants, in ant- 
shelters. (Lefroy.) 

Foodplants. —Coffee, Tea, Croton, various species of Ficus, 
Ageratum. Erythrina, and numerous other plants. 

Status .—An occasional serious pest of coffee, especially of 
young plants in the nursery. 

Control .—Contact Insecticides. (See also Ent. Mem., Vol. II, 
No. 7, p. 123.) 

DACTYLOPIUS NIP^, Mask. 

Dactylopius ////>«'-Haskell, N.Z. Tr., XXV. 232 (1892); Green, 
Ent. Mem. Dept. Agri.. Ind., IT. 23 ; Lefroy (I.c.). p. 136, t. r2, ff. 8, 9, 
A.J.I., V, 162—164. 

Pscndococcus nipa, Ferntikl, Cat. Coco., p. 107. 



I’hG. J 97 .— Dacfylopiii,^ nipa- on Potato tuber. (After Lf froy.j 
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Distribution. —Probably throughout Southern India. 

Lifchistory and Food. —Found living on seed-potatoes, collect¬ 
ing in masses around the eyes, and destroying the tubers. Also 
found living freely on shoots of Mulberry, Cotton, Hibiscus, causing 
the leaves to curl up and the growing shoot also to curl up into a 
hard knot. 

Control. —In the case of seed-potatoes, washing the potatoes 
with an insecticide before storing, or fumigating when in store. 
In the case of attack on Mulberry, etc., the twisted shoots should 
be plucked and burnt. 

DACTYLOPIUS VIRGATUS, Ckll. 

Dactylopins virgatns, Cockerell, Entom., XXVI, 178 (1893); 
Lefroy, Ent. Mem. Dept. Agri., Ind., II, pp. 127-128. 

Pscudococcus virgatns, Fern., Cat. Cocc., II, p. III. 

Dactylopins cerifcrns, Newst., I.M.N., III, No. 5, pp. 24-25, t. 3, f. 3. 

ti. 


Fig. 39(S.— Dactylopins idrgafns, dorsal and ventral views of insect 
(enlarged) and antenna (more highly magnified). (After Kcwstead.) 

H/.s'/r/Yu/dh//.—Probably throughout the Plains of Southern 
India. 

Lifehistory.—Occurs on the leaves and young shoots of the 
foodplants. 

Foodplants.—CoX\.ou, Violet, Acalypha, Hibiscus, etc. 

Status. —Sometimes in very large numbers on Garden plants. A 
minor pest as a rule. 

Cot/P-o/.—^S praying with contact insecticide and (in bad cases') 
cutting and burning of badly infested branches on plants. 

PULVINARIA PSIDII, Mask. 

Pnlvinaria psidii, Maskell, N.Z. Trans., XXV, 223 (1892); 
Green, Cocc. Ceylon, IV, 264 265, t. loO; Lefroy, Ent. Mem. Dept. 
Agri, Inch, II, I3T~I34, Ind. Ins. Life, t. 82, f. i. 
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Fig. 399 .—Piilvinaria psidii. 1, Insects oii leaf, Q:itur;il size; 2, Young 
Nymph, magnified; 3, Adult scale, magnified; 4, Side-view of adult 
female .showing waxy excretion. (Figs. 2—4 after rireeu.) 


Distribution. —Throughout Southern India. 

Lifehi.story. —Eggs laid in the white fiocculent mass which lies 
under and behind the female scale and which is characteristic of 
this “Green Mealy Scale.” 

Foodplants.—Ficus glomerata, Lagerstrocmia huiccolata, Mango, 
Guava, Loquat, etc. Occasionally on Coffee. 

Shtfa.s'.' -Chiefly important in the Hill districts (Mysore, Coorg, 
Nilgiris and Shevaroys) as a pest of Shade Trees on Coffee 
Estates. When it occurs in large numbers such trees may be greatly 
weakened or even killed. 
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Control. —When the attack is localized the attacked trees 
should be sprayed with a contact insecticide and neighbouring 
unattacked trees isolated by painting a ring of some sticky 
substance (c.g., tar and grease) around the trunk to prevent the 
young bugs crawling up. 

In districts where this bug is prevalent, trees of varieties more 
or less immune to this scale should be utilized for shatlc. 

The immature bugs, when found on Coffee, may easily be 
mistaken for Locani/ini viridc, but are larger and lack the dark 
intestinal loop characteristic of Green scale. 

CEROPLASTODES CAJANI, Mask. 

Rriochiton cajani, Pdaskell, I.M.N., If, 6162, t. I, ff. 3a--n (1891). 

Ccrophistod cscdjani, Green, Ent. Mem. Dept. Agri., Ind., 11 , No. 2, 


PP- 32, 43. 



Fu;. 4(10 .—Ccrapltisfodcs cajani. (I'reni Indian Museum Notes.) 


Jti.strilnition. —Madras (A\B. It is not clear whether the original 
record refers to the Presidency or the city; possiblx Saidapet is 
intended.), Coimbatore. 

Lifidiistory.—The scales are scattered on the twigs of the food- 
plant as shown in the figure. 

Food plants. .-Red Gram (Cajunus indiens). Ber fZizypliiis JiijidHi). 

Also on Tulsi (Ocimnm sanctinn) anrl on Colons (Green). 

Status. —Originally described from specimens sent in as dam¬ 
aging Red Gram in January 1890. Mot since noted as a pest of 
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cultivated crops but found in masses on twigs of Zizyphus at 
Coimbatore. 


LECANIUM VIRlDE, Gr. 

Lecanimn viride. Green, Obsns. on Green Scale (l886), Cocc. 
Ceylon, III, 199- 203, t. 69; Lefroy, Ent. Mem. Dept. Agri., Ind., I., 
246, Tl, 130-131. 



Fig. 401. —Lecanium viride. 1, Young Nymph from above, greatly magnified ; 

2, Female of second stage, magnified; 3, Adult female, from above, x 15 ; 

4, Scales in situ on branch of Coffee, natural size. (After Green.) 

Distribution —?rd.ctic&\\y throughout Southern India. 

Lifchistory.—The flattened “Green Bugs” are found on the 
tender twigs and leaves, usually along the veins on the underside of 
the latter. The presence of these scales in large numbers gives rise 
to a black Fungus which develops on the Honeydew falling on the 
upper surfaces of the leaves, and this usually attracts attention to 
the scales, which are not very conspicuous. 

Foodplants.—CoSee, principally. Also on Guava, Loquat, Cin¬ 
chona, etc. 

Status .—A very serious pest of Coffee but the amount of damage 
done seems to depend on local conditions or on causes not yet 
understood. In some districts the Coffee has been absolutely wiped 
out by the attack of this scale, whilst in other districts, where it 
occurs commonly, comparatively little damage seems to result. 

Control .—Spraying and Brushing of leaves where practicable. 
But this scale requires detailed study before any method can be 
recommended definitely and methods applicable will probably 
require modification to suit local conditions. 

33 
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LECANIUM HEMISPH/ERICUM, Targ. 

Lecanium hemisphcericum, Targioni-Tozzetti, Stucli sulle Cocc., 
p. 27 (1867); Green, Cocc. Ceylon, III, 232, t. 85 ; Lefroy, Ind. Ins. 
Pests, p. 244, Ent. Mem. Dept. Agri., Ind., I, 247, II, pp. 129-130. 



Fig. 402 .—Lecaninni hcmisplucricum. 1, Scales on twig and leaves, natural 
size; 2, Young Nymph, magnified ; 3, Adult female ; 4, Male, 
magnified and natural size. (After Green.) 

Distribution. —Throughout Southern India. 

Lifehistory. —The rounded, shiny brown scales occur on leaves 
and shoots. 

Foodplants. —Coffee, Tea, Loquat, Cephalandra. 

SfafMj.—The “ Brown Bug ” of Coffee, sometimes a serious pest 
of both Coffee and Tea. 

LECANIUM NIGRUM, Nietn. 

Lecanium nigrum, Nietner, Enem. Coffee Tree, p. 9 (1861); Green, 
Cocc. Ceylon, III, 229—231, t. 84; Lefroy, Ent. Mem. Dept. Agri., 
Ind., II, 130. 



Fig, Wi.—Lecanium nigrum, on Cotton stem. (Original.) 



RHYNCHOTA. 


SIS 

Distribution .—Throughout Southern India. 

Lifehistory .—Usually on stems of the foodplant. Adults vary 
considerably in size, shape and colour, the latter being usually deep 
purple-black, sometimes dark chestnut. 

Foodplants, —Cotton. Also on numerous other plants, including 
Hibiscus, Tea, Coffee, Hevea and Ceara Rubber, etc. 

Status. Does not seem to be a pest as a rule but sometimes 
occurs in injurious numbers on Cotton. A minor pest of Rubber. 

Control .—In the case of an outbreak on Cotton the attack is 
usually localized and the attacked plants should be uprooted and 
burnt. 


LECANIUM OLE.®, Bernard. 

Chernies olece, Bernard, Mem. d’Hist. Nat. Acad. (1782). 
Lecaniiun oka. Green, Cocc. Ceylon, p. 227-228, t. 83. 
Saissetia oka, Grandi, Entom. Agri., pp. 165-166, f. 157. 



Fig. 404 .—Lecaniuiii olcu-. Scales on twig, life-size ; a single scale, magnified, 
is .shown below. (After Grasen.l 

Distribution .—Probably throughout Southern India. 

Lifehistory .—This scale is dull purplish-brown in colour, in 
shape ovoid not flattened, with a longitudinal ridge down the back 
and two other transverse ridges. It lives usualh'’ on twigs or 
shoots. 

FoOLlplauts.—Cofiee, Erythrina, Castilloa Rubber. Outside of 
Southern India it has been found on Olive, Citrus, Antidesma, 
Duranta, Thespesia, etc. 

Status .—A minor pest of Coffee. 
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LECANIUM MARSUPIALE, Green. 


Lecanium morsupiale, Green, Cocc. Ceylon, pp. 212--213, t. 75. 



Fig. 405 .—Lecanium rnarsupialc. On the left is a portion of leaf of Black 


Pepper with male and female scales, natural size ; in tlic centre is winged 
male, and on the right an adult female, magnified. (After Green.) 

Disiribution. —Wynaacl. 

Lif(’history.~T\\Q large ovoid, flattened, chestnut-brown scales 
are surrounded by a conspicuous yellow border and are found on 
the upper surface of leaves of pepper. The adult scales are very 
large, 7 mm. long. The young scales whitish. 

Foodplants .—Pepper (Piper nigrum). 

Status .—A minor pest. 

Cwi/ru/.—Destruction of affected leaves and spraying. 

HEMILECANIUM IMBRICANS, Green. 

Lecanium imhricans. Green, l.M.N., V, 94, t. 18, ff. 2, 2a —d; 
Lefroy, Ent. Mem. Dept. Agri., Ind., II, No. 7, p. 130; Green, Jl. Ec. 
Biol., V, 6'7 (March IQIO). 

Hcnitlccanium imbricans, Planters’ Chronicle, V, 185. 

Hemilecanium theobronue, Newst., Jl. Ec. Biol., Ill, 39 (1908). 

Distribution.-K\\g\Y\s, South Mysore (Balur District), Coorg. 

Lifchistory.—^'l\\& large, flattened scales form a dense silvery- 
white scaly covering on twigs and branches of the trees attacked. 
The scale is accompanied by a sooty fungus which grows in great 
quantities on the plants below and rapidly kills out coffee. 

Foodplants. Toon (Cedrela toona), Red Cedar (Acrocarpus 
fraxinifolius), Ficus mysorensis, F. glomerata and F. infectoria. 
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Fig. 406. -Heiirilecanhi III iiiibricaiii:. fFroin Indian .Vfusenm Notes.) 


Status .—An indirect minor pest of Coffee, attacking shade- 
trees. 

Control. —(l) Infected branches should be cut off and burnt and 
the apparently clean tree whitewashed. 

(2) Replacing affected shade-trees by other trees not attacked 
by this insect. 

ASPIDIOTUS CAMELLIAi, Sign. 

Aspidiotus camellia’, Signoret, Essai, p. I 17 (1869); Green, Cocc. 
Ceylon, pp. 60 6 I, t. 13, Ent. Mem. Dept. Agri., Ind., I, No. 5, p. 353. 

Diaspis circulata, Green, I.M.N., IV, p. 4, 



Fig. 401 .-—Aspidiotus camMice. Scales, natural size, on branch and two 
scales, magnified, seen from above and from tlie side. (After Green.) 
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Distribution. —Probably throughout the Hills of Southern India. 

Lifehistory. —These scales are usually found massed on the 
upper portions of young tea plants. The scale itself is chestnut- 
brown surrounded by a broad outer ovoid margin pale-yellow or 
greyish in colour. 

Foodplants. —Tea, Cinchona, Acacia, Grevillea, Sapu (Michelia 
champaca). 

Status. —Sometimes does considerable damage to young tea 
plants in Southern India. 

Control —In the case of very young plants complete destruction 
by fire, in the case of older plants drastic pruning, the primings 
being burnt on the spot. There is risk of infecting other plants if 
attempts are made to carry affected plants elsewhere to be burnt. 

ASPIDIOTUS DESTRUCTOR. Sign. 

Aspidiotus destructor. Sign., Ann. S.E.Fr. (4), IX, I20 (1869); 
Fernald, Cat. Cocc., p. 257 ; Cotes, I.M.N., II, 168, III, 66-67 > Lefroy, 
Ent. Mem. Dept. Agri., Ind., II, 137; Green, B.J., XIII, 70, t. B, f. 5. 

Aspidiotus latanice, Green, Cocc. Ceylon, I, 49-50, t. 8 {nec 
Sign.). 


% 


3 

IlG. 408. —Aapidiutns destructor. 1. Scales on leaf, natural size ; 2, Female ; 
and 3, Male, both magnified. (After Green.) 

Distribution. —South Wynaad, Coimbatore ; probably through¬ 
out the Plains of Southern India. Laccadive Islands. 

Foodplants. —Coconut, Mango, Pepper. 

Status. —Occasionally injurious by weakening the tree when the 
scale occurs in large numbers. 

Control .—? 
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MYTILASPIS PIPERIS, Green. 

Mytilaspis piperis, Green, Ent. Mem. Dept. Agri., Ind., II, No. 2, 
PP- 34 - 35 , t. 4 , f- l8. 



’ AW.—Mytilaspis piperis. Scales, natur.al size, ou twig and leai of Peppei-; 

and a single scale, magnified. (Original.) 

Distribution.—Wynaad. 

Lifehistory .—The long, narrow, brown scales live thickly clus- 
1 -red together on the young stems. The vines are attacked by this 
;cale usually about 10 feet from the ground, a rusty patch bare of 
■a ves and about a yard long being formed on the stem. 

Foodplant .—Pepper {Piper nigrum). 

Status .—A local, minor pest. 

Control .—Spraying and destruction of attacked portions of 
^ ants. 

CHIONASPIS BICLAVIS, Comst. 

Chionaspis biclavis, Comstock, 2nd Rept., Dept. Ent. Corn. Univ., 
98 (1883): Green, I.M.N., TV, 2, Ent. Mem. Dept. Agri., Inch, I, 
’ 5 , P- 354 , 11 , No. 2, p. 36, Cocc. Ceylon, pp. 152—154, t. 54. 
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Fig, 410 .—Chionaspis biclavis. On the right is seen a piece of Cinchonastem 
with Scales in situ, natural size; on the left is a piece of bark from a 
Tea-stem showing two scales greatty enlarged. (After Green.) 

Distribution. —Nilgiris. 

Lifehistory. —The female scales are always found on stems or 
bark of the foodplant, never on leaves; they are extremely incon¬ 
spicuous, being covered with the superficial fibres and loose material 
of the bark on which they rest. Their presence may, however, be 
detected by the pimply appearance of the bark. 

Foodplants. —Tea, Cinchona. Occasionally on Grevillea and 
Coffee. 

Status. —Not noted as a pest in Southern India, but Green states 
that it is “ perhaps the most serious and widespread of all Coccidm 
affecting the tea plant in Ceylon,” its attacks resulting “ in an 
unhealthy hidebound condition of the main stems and branches.” 

Control.--Cutting out of worst affected stems during pruning 
and scrubbing the remainder with a pad of coir matting moistened 
with Kerosine Emulsion (Green). 


HEMICHIONASPIS THEzE, Mask. 

Chionaspis thece, Maskell, I.M.N., II, 6o, t. I, if. 2 a—c; Green, 
Cocc. Ceylon, II, p. 113, t. 33 ; Watt and Mann, Pests of Tea, pp. 
307—309, f. 39. 

Hemicliionaspis thece. Green, Ent. Mem. Dept. Agri., Ind., I, No. 5, 
P- 342. 

Distribution. —Throughout the Tea Districts of Southern India. 
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Fig. 411.— HemicMonaspis there. Male and Female Pupariaon Tea-leaf, 
natural size and magnified. (.'Vfter Green.) 

Lifehistory .—The female scales are usually found on the 
branches of older bushes and are so like the bark that they are 
difficult to distinguish. The white fluted male scales are often 
seen in little colonies on leaves, where they are conspicuous. 

Foodplants. —Tea. Also on Psyclwtria and other plants. IGtre/i.] 

Status .—This scale scarcely seems to be a pest in Southern 
India. 

ANOPLURA. 

PEDICULIDzE. 

PEDICULUS CAPITIS, de Geer. 



Fig. 412 .—Pediculus capitis. The small figure within the dotted circle shows 
the natural .size. (Original.) 
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Pediculus himianus, Linn., Syst. Nat. (ed. X), I, p. 6l0 (1758) [part}. 

Pediculus capitis, de Geer, Mem., VII, 67, t. I, f. 6 (1778); Osborn, 
U.S.A. Ent. Bull, No. 5, pp. 166 167, f. 96; Lefroy, Ind. Ins. Pests, 
9.264,1.317; Howlett, Ind. Ins. Life, p. 762; Brumpt, Precis de 
Parasit., pp. 549—550, ff. 395—397; Alcock, Ent. for Med. Offrs., pp. 
213—215; Castellani and Chalmers, Man. Trop. Med., p. 633, 
ff. 267- 268 (1913). 

Distribution. —Throughout Southern India. 

Lifehistory.— The eggs (or nits) are fixed by the female on to a 
hair of the human head, the portions just behind the ears being 
most commonly selected. The young lice hatch out after about 
5 days and are full-grown after another 10 or 12 days. The lice 
suck blood at least once in every 24 hours. 

P'ood. —I'he blood of man. 

Status. —A serious pest, as the insect may act as a carrier of 
disease from one host to another. It is known to carry Typhus and 
to produce a form of Impetigo. 

Control.-—Personal cleanliness. Soap and water combined with 
almost any of the ordinary antiseptics will be found efficient. 
Washing the head with ordinary kerosine-oil (care being taken 
not to approach any light or fire) and afterwards with soap is a 
simple method. 

PEDICULUS HUMANUS, Linn. 

Pediculus Linn., Syst. Nat. (ed. X), I, p. 610 (1758) [part]. 

Pediculus corporis, de 
Geer, Mem., VII, 67, t. I, f. 7 

(1778). 

Pediculus vesti men ti 

Nitzsch, Germar Mag. Ent., 
Vol. Ill (1818); Osborn, 
U.S.A. Ent. Bull. No. 5, pp. 
167-168,11.94, 97; Howlett, 
Ind. Ins. Life, p.762 ; Brumpt, 
Precis de Parasit., pp. 
552—554: Alcock, Entom. 
for Med. Offrs., pp. 213—215; 
Girault, Entom. News, XXIII, 
339—344; Castellani and 
Chalmers, Man. Trop. Med., 
p. 634, ff. 269-270 (1913). 

Fig. Di.- Pediculus humanns. The Distribution. — Throughout 

small figure within the dotted circle Southern India, 
shows the natural size. (Original.) 
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Lifehistory. —Eggs are laid on clothing in which the lice live 
except when actually sucking blood from the body. Eggs and 
development much as in P. capitis. 

Food. —The blood of man. This louse has been induced to bite 
fowls fNeveu-Lemaire) and is said to have been taken from cattle- 
(Osborn ), but is not known to attack any host ext:ept man in a 
natural state. 

Statii.s .—The bite of the body louse is said to be more irritating 
than that of the head-louse. The former is known to carry 
Typhus Fever and both are e(|uatly to be avoided as possible 
carriers of disease. 

Control. —Personal cleanliness. Baking, boiling, or fumigation 
of infested clothing or bedding. The newly-hatched young are 
only able to exist about two days without food so that disuse of 
infected clothing, etc., for a periotl of at least lO days should result 
in starving of any young emerging from eggs in the clothing. It 
may, however, be noted that the eggs may not hatch for five 
weeks in cold climates; no exact observations on this point seem 
to be on record for Southern India but the period may be expected 
to be much shorter—probably always less than a week. 

PHTHIRIUS PUBIS, Linn. 

Pediculus pubis, Linn., Syst. Nat. (eel. X), I, p. 6ll (1758). 

Phthirius inguinahs, Leach, Zool. MiscelL, III, 63, t. 51, f. 5 (1817); 
Osborn, U.S.A. Eintom. Bull. No. 5, pp. 165-166, f. 95; Hewlett, 
Ind. Ins. Life, p. 762; Brumpt, Precis de Parasit., pp. 554-555, f. 398 ; 
Alcock, Entom. for Med. Offrs., p. 216, f. 96 ; Castellani and Chal¬ 
mers, Man. Trop. Med., p. 634, f. 271 (1913). 



t'lG. 414 .—Phthirius pubis. The snuill figure within the dotted circle shows 
the natural size. (Original.) 

Distribution. —Throughout Southern India. 

Lifehistory. —This minute louse, which is only about one-fifteenth 
of an inch long, lives on the coarse hairs of the pubic; and axillary 
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regions of the human body; occasionally found in the hairs of the 
face but in those of the head only in extremely rare cases. The 
eggs are fixed at the base of a hair, and the young hatch out after 
about a week and are full-grown after about another fortnight. 

Food .—The blood of man. 

Status .—An annoying and disgusting parasite whose bites 
produce small itching papular eruptions. Not definitely known to 
carry disease, but extremely likely to do so. 

Control .—Personal cleanliness. These lice are highly resistant 
to ordinary antiseptics. Crude Oil Emulsion will probably be 
found effective. Mercurial ointments are usually recommended. 

Note. —The specific name pubis, Linn., is applicable to this 
insect and has priority. 

H^MATOPINUS TUBERCULATUS, N. & G. 

Pediculus tubercidatus, Nitzsch and Giebel, Zeits. f. ges. Naturw., 
XXIII, 32 (1864). 

Hamatopinus tuberculatus, dalla Torre, Wytsm. Gen. Ins., 
Anoplura, p. II (1908). 

Throughout Southern 

India. 

Lifchistory .—Not known in detail. 
Live on the ears of buffaloes. 

Food .—Blood of buffaloes. 

Status .—Not known to be a serious 
pest as a rule but sometimes occurs in 
very large numbers. 

Fig. 415. —Hceinatopinim Control .—Application of Crude Oil 

tuberculatus, enlarged and Emulsion 

natural sl 2 e. (Original.) 

Remarks. —(l) Outside of India similar lice have been found 
capable of transmitting Surra (Trypanosoma evansi) from one host 
to another, and young lice have been found to be transported by 
clinging to the legs of a fly (Lyperosia) which also infests 
buffaloes. 

(2) For other animal lice see page 185. 

ORTHOPTERA. 

ACRIDIDZE. 

TRYXALIS TURRITA, Linn. 

Acrida turritus, Linn., Syst. Nat. (ed. X), p. 427 (1758). 

Tryxalis turrita, Lefroy, Ind. Ins. Life, p. 82, fig. 23. 

Acrida turrita, Kirby, Cat. Orth. Ill, 92-93. 
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Distribution—Common throughout the Plains. 

Lifehistory—’Hot known. 

5^rz^M.s.—Scarcely a pest although it often occurs in large 
numbers. 

CoHiro/.—Easily caught by the help of small bag-nets. 

EPACROMIA TAMULUS, Fb. 

Gryllus tamulus, Fabr., Ent. Syst. Suppl., p. 195 (i 798 )- 
Gryllus dorsalis, Thunberg, Mem. Acad. Patersb, V, 229 (1815). 
Epacrornia dorsalis, I.M.N., Ill, No. 5, p. 73, figs.; Lefroy, Ind. 
Ins. Life, p. 83, f. 24. 

Molopus tamulus, Kirby, Cat. Orth. Ill, 192. 



Fig. 417 .—Epacroiuia tatnuhis. (From Indian Museum Notes.) 

Distribution— Throughout the Plains of Southern India; es¬ 
pecially common in the Tinnevelly, Ramnad and Madura Districts. 

LifeJiistory.—hiot worked out in detail. There are apparently 
two broods during the rains. 

Foodplants.—Rug\, Cholam, Cumbu, Daincha (Sesbania aculeata). 



EXPLANATION OF PLATE XLVIIL 

COLEMANIA SPHENARIOIDES. 

Fig. 1 . Earhead and leaf of millet eaten by the grasshoppers, natural 
size. 

„ 2. An adult grasshopper on the ground and a female laying eggs 

with her body thrust into the soil. 
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Status. —A local pest of some importance in the Madura and 
Tinnevelly Districts. 

Control. —May be swept up in small bag-nets during day-time. 
At night, unlike most grasshoppers, this species is attracted to 
light, and torches or lights placed over pans of water with a film of 
oil on top form effective traps. 

AULARCHES MILIARIS, Linn. 

Gryllus miliaris, Linn., Syst. Nat. (ed. X), I, 432 (l/S^)- 
Phymateiis punctaUis, Fab.; Green, Perad. Circ. I, No. 9 
{1898). 

Aularches miliaris. Green, Perad. Circ. Ill, No. 16; Lefroy, Ind. 
Ins. Life, pp. 83-84. 



Fig. 418 .—Autarches miliaris. (Original.) 


Distribution. —Shevaroys, Nilgiris, Vizagapatam and Coimbatore. 

Lifehistory. —Eggs are laid in a mass in the ground in a hole, 
dug by the female, about 3 inches deep and half an inch in dia¬ 
meter. The grasshoppers usually collect in one place for coupling 
and egg-laying, the latter usually taking place under shade. The 
eggs hatch after about five months and the young hoppers take 
about five months to attain full growth. 

Foodplants. —Coconut, Coffee, Erythrina. 

Status. —This insect does little damage as a rule although often 
common in Coffee Districts. 

Control. —The habit of the adults to congregate for the purpose 
of pairing and ovipositing may be utilized to destroy them in large 
numbers. The young hoppers on first hatching may also be 
collected and destroyed before they have time to do harm. 

PCECILOCERUS PICTUS, Fb. 

Gryllus pictus, Fab., Syst. Ent., p. 289 (1775). 

Paokiloceriis pictus, Serv., Orthopt, pp. 597 ^ 598 - 

Pcecilocerus pictus, Lefroy, Ind. Ins. Pests, p. 212, f. 249, Ind. 
Ins. Life, p. 84; I.M.N., III, No. 5, p. 72, fig. 
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Fig. 419.—Poecilocents pictus. (Original.) 


Distribution. —Throughout the Plains of Southern India. 
Lifehistory. —Not known in detail. Probably two broods in the 
year. 

Fflodplmts. — Cdlntropis. Found damaging young fig plants in 
Bellary District. 

.Sh7t«.<r.-- Not a pest as a rule. 


ORTHACRIS Sp. 



Fig. 420.—Orthacns sp. The outline tigure shows the natural si.ze. 

(Original.) 

Distribution. —Coimbatore, Tinnevelly, Bellary. Probably 

throughout the Plains of Southern India. 

Lifehistory. —Not known. 

Foodplants. —Ragi, Cumbu, Cholam, Groundnut, Cabbage, Brin- 
jal, etc. On most low-growing plants. 

.Status.---A minor pest as a rule. 

COLEMANIA SPHENARIOIDES, Bol. 

Colemania spJicnurioides, Bolivar, Bolet. R. Soc. Esp. Hist. Nat. 
(1910), p. 319; Coleman, B.J., XX, 879 (1911); Mysore Ent. Bull. No. 
2, pp. 1—43, t. I—10. 


(SEE Plate XLVlii.) 



EXPLANATION OF PLATE XLIX. 

CP OTOGONUS SP. 

Fig, I. Egg-mass in soil, 

„ 2. A single egg, magnified, 

,, 3. Portion of egg-mass, magnified. 

„ 4-8. Young grasshoppers in various stages, magnified. 

„ 9, 10, Adult grasshoppers. 

(The lines alongside the figures show the natural sizes.) 
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Distribution.—-Mysore, Bellary, Kurnul. Gradually spreading 
eastwards and southwards. 

Lifehistory. —Eggs are laid in masses in the ground in October— 
December, the young nymphs emerging about June—July, after 
the South-West Monsoon Rains have set in. They feed on any 
low-growing vegetation and are full-grown about September— 
October, when they pair and lay eggs. The young are similar to 
the adult but smaller and both stages are wingless. 

Foodplants. —Cholam, Tenai, Cumbu, Green Gram, Red Gram, 
Cow-pea. Most low-growing crops are attacked but cotton seems 
fairly immune. 

Control. —(i) Catching young hoppers (before they have had 
time to damage crops) by means of small bag-nets. 

(ii) Killing adult hoppers when coupling and laying eggs. 

(iii) Deep-ploughing of infested fields in December—January 
to destroy egg-masses. 

ATRACTOMORPHA CRENULATA, Fb. 

Truxalis crenulatu.';, Fab., Ent. Syst., II, p. 28 (l793); Serv., 
Orthopt, p. 584. 

Pyrgomorpha crenulata, I.M.N., III, No. 6, p. 21, fig.; Lefroy, 
Ent. Mem. Dept. Agri., Ind., I, 119, f. 2, Ind. Ins. Life, p. 84, f. 25. 



Fig. 421 .—Atractomorpha crenulata. (Original.) 

Distribution. —Throughout the Plains of Southern India ; especi¬ 
ally common in Coimbatore, Godavari, Kurnul and Bellary. 

Foodplants. —Tobacco, Brinjal, and other vegetable crops es¬ 
pecially Amaranthus. 

Status. —Found often in company with Chrotogonus doing some 
appreciable injury to tobacco in nurseries. 

Cawfro/.—Hand-picking. 

CHROTOGONUS, 

? [Ommexecha trachypterum, Blanchard, Ann. S.E. Fr., V, 618- 
619, t. 22, f. 6 (1836). 

Chrotogonus trachypterus, Lefroy, Ind. Ins. Pests, p. 220, f. 265, 
Ent. Mem. Dept. Agri., Ind., I, Il8, f. i, Ind. Ins. Life, p. 85.] 

(See Plate XLIX.) 

Distribution. —Throughout the Plains of Southern India ; especi¬ 
ally common in South Arcot, Madura, Coimbatore and Bellary. 
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Lifehistory .—Eggs are laid in the ground in a mass, the young 
hoppers scattering on emergence and feeding on almost all green 
vegetation. Exact life-cycle not worked out in Madras. For 
stages see coloured plate. 

Foodplants. —Tobacco, groundnut, cholam, cotton, nigerseed. 

Stains .—Sometimes a serious pest of young tobacco, cholam, 

etc. 

Control .—Collection in small bag-nets. 

Remarks .—The exact identity of the species concerned in 
Southern India is not known. Probably there are se\"eral species 
which may be different from the Northern Indian species shown on 
the plate, but the general appearance and habits are very similar 
in all. 


CATANTOPS sp. 



Fig. 422 .—Catantops sp. The outline figure show.s the natural siae. 

(Original.) 


Distribution .—Tinnevelly and Ramnad. 

Lifehistory .—Not known. Perhaps two broods annually, one in 
July-August, the other in February-March. 

Foodplants .—Cotton (bolls, flowers and leaves), grasses. 

Status .—A very local and sporadic pest, occasionally doing 
some damage to cotton-plants by eating the young bolls. 

Control .—Catching in small bag-nets or hand-nets. 

Remarks .—This species is perhaps undescribed. It is some¬ 
what similar to Catantops similis, but is larger, with longer wings 
and with a distinct pattern of markings on thorax, elytra and 
posterior femora. 

34 



EXPLANATION OF PLATE L. 

Fig. I. HUroglyphus banian. Adult grasshopper. 

„ 2. „ „ Half-grown grasshopper. 

„ 3. „ „ Young grasshopper. 

„ 4. Nymphula depunctalis. Larva in case feeding on paddy-leaf. 

,,5. „ „ Larva removed from case, 

j, 6. 11 ft Moth. 

,, 7. Melanitis ismene. Larva (Caterpillar). 

„ 8. „ „ Pupa. 

„ 9. „ „ Butterfly. 

,, 10. Spodoptera maurilia. Eggmass on paddy-leaf. 

„ II. „ „ Moth. 

„ 12, 13. „ „ Larva (Caterpillar). 

,, 14. Hispa armigera. Beetle. 

„ 15. „ „ Early stages in tissue of leaf. 

„ 16. „ „ Larva (magnified). 

,, 17. Parnara mathias. Larva (Caterpillar) in folded leaf. 

„ 18. „ „ Pupa. 

„ 19. „ „ Butterfly. 
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CYRTACANTHACRIS SUCCINCTA, Linn. 

Grylltis succinctus, Linn., Amoen. Acad. VI, 398 (1763). 

Acridium succinctum, Lefroy, Ent. Mem. Dept. Agri., Ind., I, pt. 
I, pp. 1—52, t. 1—4, t. 8, f. I, t. 9, f. I, t. 10, ff. I, 2, Ind. Ins. Life, 
p. 86, t. 2-3. 

Cyrtacanthacris siiccincta, Kirby, Cat. Orth. Ill, 448. 



Fig. 423 .—Cyriacanthacris succinota. (After Lefroy.i 

Distribution. —Bellary, Kurnul and Anantapur. A stray speci¬ 
men was obtained in South Arcot in November 1907 and another 
from Dhavani (Nilgiris, 6,000 ft.) in December 1907. Not noted in 
South India since 1907, but scattered individuals may occur 
throughout. 

Lifehistory .—See Lefroy, Ent. Mem. Dept. Agr., Vol. I, No. I. 

Foodplants .—All green vegetation. 

Status .—The Bellary and Kurnul districts are occasionally visit¬ 
ed by migrant swarms from Bombay, usually in May and June, 
when there are practically no crops on the ground, so that the 
damage done in Madras is slight. 

Control .—Little can be done to check the locusts when a locality 
is visited by one of these enormous swarms. The best method of 
destruction is probably to burn them with torches when resting on 
trees at night. They are also readily destroyed when coupling by 
beating them with brooms, branches, etc. 

CYRTACANTHACRIS RANACEA, Stoll. 

Gryllus Lociista ranaccus, Stoll, Spectres Saut., p. 30, t. 14. b, 
f. 53 (1813). 

Acridium aeruginosum {me Bur.), Lefroy, Ent. Mem. Agri. Dept., 
Ind., I, 53 , t. 8, f. 3, t. 9, f. 38, t. 10, f. 5. 

Cyriacanthacris ranacea, Lefroy, Ind. Ins. Life, p. 86, t. 6; Kirby, 
Cat. Orth. Ill, 451. 
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Distribution. —All over South India. 

Lifcliistory. —Not worked out in detail. The nymphs are charac¬ 
terized by the broad yellowish stripes on the prothorax. 

Foodplants. —Cotton, castor, groundnut, ragi and various other 
crops. 

Status. —Common, especially in cotton fields^ but scarcely a pest. 

Control. —Collection by hand or in nets. 

HIEROGLYPHUS BANIAN, Fb. 

Grylhis banian, Fab, Ent. Syst. Suppl., p. 194 (1798). 

Acridinm furdfer, Serv., Orthopt., p. 677, t. 14, f. 12 (l 839 )' 

Hieroglyphtis banian, Lefroy, Ind. Ins. Life, p. 87, t. 7» Coleman, 
Mysore Ent. Bull., No. l, pp. l—52, t. 1—5. 

[See Plate L,] 

Distribution. —Throughout the Plains of Southern India up to 
about 4,000 feet. 

Lifehlstory.—Tht eggs are laid in masses in the ground, usually 
between October and December, the young emerging about 
June, soon after the South-West Monsoon Rains have started. 
The young nymphs are brownish-yellow, with a yellowish stripe 
down the middle of the thorax, and do not usually assume a 
greenish colour until they are about t,o accpiire wings. The deve¬ 
lopmental period for males is about 70 days, for females about 
80 days. 

Foodplants. —Paddy, sugarcane, maize ; chiefly on paddy. 

Status. —A major pest of paddy, sometimes doing serious 
damage both in hopper and adult stages. 

Control. —Bagging in small bag-nets. 

HIEROGLYPHUS NIGRO-REPLETUS, Bol. 

Hieroglyphus nigro-rcpletus, Bolivar, Trabajos del Museo de Cient. 
Nat. Madrid, No. 6, pp. 56—59 (1912). 

Hieroglyphus banian, Lefroy, Ind. Ins. Life, f. 27, nec Fab. 

35 
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Si(tlns.~—A minor pest of cholam and tcnai, not occurring in large 
minibers as a rule. 

Coiilrol. Catching in small bag-nets, or by hand (adults). 

Remarks .—Most forms are short-winged ones, but a few forms 
with the wings fully developed have also been noted- These latter 
are, however, distinct from H. banian in colour markings. In 1909 
specimens were received from the Beliary Farm as doing damage 
to ('holam. This species has been xiamed H. nigro-repletushy Senor 
Ignacio Bolivar and a translation of his description will appear 
shortly in the Journal of the Bombay Nat. Hist. Society. 


OXYA VELOX, Fb. 

Gryllus velox, Fab., Mant. Ins., 1 , 239 (1787). 

Oxya velox, Lefroy, Ind. Ins. Life, p. 88; Bolivar, Ann. S.E.Fr. 
(1901), 613 ; Kirby. Cat. Orth., ill, 39 . 3 - 394 - 


Fig. 426.—O.'iya iwlox. ('Original.) 

Dislrihution.—Throughout the Plains of Sothhern India. 

Life history .—Not known. 

Foodpla/its .—Paddy chiefly. Among other crops cholam, 
sugarcane. 

Status .—A minor pest of itaddy. Sometimes this insect does 
some appreciable damage to paddy. Sometimes this and Hiero- 
glyphiis banian are found together in jniddy fields. 

Control —Sweeping with bag-neds. 

Remarks. .- Adult specimens are sometimes attracted to light at 

night and light-traps might perhaps be of some use. 



PHASGONLfRlDAi. 

SCHIZODACTYLBS MONSTROSUS, Or. 

Gryllus monstrosus, Drury, lllustr. II, 81. t. 43, f I (1773); Serv., 
Orth., pp. 322-323; Lefroy, Ind. Ins. Pests, p. 224, f. 271, Ent. Mem, 
Dept. Agri., Inti., 1 , X25, f. 9, Ind. Ins. Life, p. 95, f. 33. 

3S-A 
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ITg. 427 .—Schizodactyliis monstrosiis. (Original.) 

Distribution. —Bellary only. 

Lifehistory. —The nymphs and adults hide during the day singly 
in tunnels driven into the ground in sandy places, probably 
emerging at night to forage for their prey which consists of 
practically any other animal small’ enough to be overpowered and 
devoured. They will starve in captivity rather than touch vegetable 
food. 

Food. —Predaceous on caterpillars, small frogs, etc. Not a pest. 
Found in sand along a river bank at Hagari. 

Status. —Beneficial as destroying caterpillars, grasshoppers, etc., 
injurious when attacking batrachians. On the whole, probably of 
’neutral value to agriculture. 

Remarks. —^In localities where it is common this insect is often 
accused of damage really done by Brachtrypes. 


GRYLLID^. 

GRYLLOTALPA AFRICANA, Pal. 

Gryllotaipa africana, Palisot—Beauv., Ins. d’Afriq et d 'Amer., p. 
229, Orthopt, t. 2“ f. 6 (1805); Serv., Orth., p. 307; Lefroy, Ind. 
Ins. Pests, p. 224, f. 270, Ent. Mem. Dept. Agri., Ind., I, 124, f. 8, Ind. 
Ins. Life, p. lOl, ff. 37-38. 
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Curtilla africana, Kirby, Cat. Orth. II, 6. 



Fig. 428.— Gryllotalpa africana. (After Lefroy.) 

Distribution. —South Kanara, Malabar, Madura, Coimbatore, 
South Arcot, Ramnad ; probably throughout the Plains of Southern 
India. 

Lifehistory. —Not known in detail. 

Food and Status. —Not a pest, often found in damp corners of 
houses. Once reported as damaging sugarcane to some extent in 
Tellicherry (Malabar district) by gnawing the setts. Probably also 
predaceous on smaller animals and does damage sometimes by 
driving tunnels through the ground in search of food. 

Control. —The insects usually prefer to live in damp localities 
and it is therefore possible to bring them out of their burrows by 
flooding the ground, when many birds readily attack them. 

CECANTHUS INDICUS, Sauss. 

(Ecanthns indicus, Saussure, Melanges Orth., p. 594 (1877); 
Lefroy, Ind. Ins. Life, p. 105, f. 42; Kirby, Cat. Orth, II, 74. 



Fig. 429.—QScanthus indicus. The outline figure shows the natural size. 

(Original.) 
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Distrihution. —Coimbatore, Godavari, Bellary, Kistna. 

Food .—Found on tobacco plants but never doing any damage to 
the same; they have not, however, been observed to feed on any 
insects though they were found in numbers on plants infested with 
Plant-lice, Capsids, etc. It is, however, probably predaceous on 
small plant-feeding insects. 

Statu.'i.— Probably beneficial. 


BRACHYTRYPES PORTENTOSUS, Licht. 

Acheta poricnto.sa, Licht., Cat. Mus. Zool. Hamb., Ill, 85 (1796)- 
Brachytrypes portentosns, Kirby, Cat. Orth. II, 22. 

Gry/lii.s Ac/icta acliatina, Stoll, Spectres Saut., p. 4, t. 2'', f. 8 

{1813). 

Brachytrypos achat inns, Lefroy, Ind. Ins. Pests, p. 225, f. 266, Ent. 
Mem. Dept. Agri., Ind., I, 122, f. 7, Ind. Ins. Life, p. 103, f. 40, Ent. 
Mem., Vol. IV, pp. 161—182, t. 10; V. S. Iyer, Ind. Forest Bull, 
No. Tl, p. 2, ff. L', iL 



t ie. 430. — Brachytrypes portentosus. (After Lefroy.) 


Distribution. —Nellore. Apparently not widely distributed in 
Southern India. 

Lifehistory .—Eggs are laid singly at the end of burrows made 
into the ground. The young nymphs hatch out after about a month 
and attain the winged state after about six months. They live 
hidden in their burrows during the daytime, emerging at night to 
forage for food which they carry down into their tunnels. 

Casuarina (seedlings). 

Sfuh/.s'.— Noted to do damage in Casuarina nurseries. 
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LIOGRYLLUS BIMACULATUS, de Geer. 

GryUiis InmaculatHS, de Geer, Mem. Ins., Ill, 521, t. 43, f. 4 (l 773 )- 
LiogryUtis hi?naailatus, I.M.N., III, pt. 2, p. 97, fig ; Lefroy, Ind. 
Ins. Pests, p. 226, f. 269, Ind. Ins. Life, p. 104, f. 35. 

Acheta bimaculata, Kirby, Cat. Orth. II, 26. 

Distribution. Through0111 the 
Plains of Southern India. 

Lifrhistory. - Nol known. 
Usually found under stones, logs, 

etc. 

Phor/.- Probably feeds on 
decaying vegetation ; possibly 
predaceous on other insects. 
Has been noted as attacking 
and devouring the Deccan grass¬ 
hopper (Colcmnuia) in the field. 
Status. - - 'HoX a pest. 

Fig. 431 .—Liogrytlus bimaculatus. 

(Original) 



BLATTID^l 

PERIPLANETA AUSTRALASl.E, Fb. 

Blalia australasia. Fab., Syst. Ent., p. 271 ( 1775 )- 
Pcriplancta australasia:, Marlatt, IJ.S.A. Pint. Bull, No, 4, p. Qh 
f. 40 ; Lefroy, Ind. Ins. Life, p. 61, f. It. 
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Distribution. —Common in towns but not so common as P. 
americana (see figure 74) which seems to be dispossessing this 
species in many districts. Probably introduced by shipping. 

Lifehistory. —The eggs are deposited all together, contained in a 
hard horny case. The young lead an independent existence as 
soon as they hatch out. The life-cycle is a long one, probably over 
two years from egg to adult, the adult being also long-lived. 

Status. —In the field cockroaches do little, if any, damage, but 
in houses, especially in towns, this and other species are well-known 
household pests. They gnaw unsightly patches in any leather 
articles (harness, boots, book-binding, etc.), and not only eat any 
food to which they find access but contaminate it with their 
disgusting smell whilst there is a further possibility of their 
communicating pathogenic germs onto food which they touch. 
Cockroaches have also been shown recently to be of some import¬ 
ance in the occurrence of cancer in mice. Corks are frequently 
destroyed and form favourite places for the deposition of the 
egg-sacs, which are placed in holes gnawed in the cork. 

Control —Traps and paste containing borax are the best 
remedies. Small cockroaches may often be trapped in any empty 
tin with a little grease smeared around the inside and a lump of 
bread, etc., as bait. 


BLATTELLA GERMANICA, Linn. 


Blatta germanica, Linn., Syst. 
Nat. (ed. XII), p. 688 (1767). 

Ectobia germanica, Marlatt, 
U.S.A. Ent. Bull., No. 4, p. 92, 
f. 42. 

Blattella germanica, Shelford, 
E.M.M. (1911), 154. 

Phyllodrom ia germanica,Kirhy, 
Cat. Orth. I, 87. 

Distribution. —Common in 
towns. An introduced species. 
Lifehistory.y Periplancta 

Fig. 433. —Blattella germanica. Status and r australasice. 

The outline figure shows the Control. 

natural size. (Original.) 
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DERMAPTERA. 

FORFICULID^. 

NALA LIVIDIPES, Duf. 

Forjicula lividipes, Dufour, Ann. Sc. Nat., XIII, p. 340 (1828). 
Labidura lividipes, Burr, Faun. Ind. Derm., p. 97, t. 4, f. 31. 
Nala lividipes. Burr., Gen. Ins. Derm., p. 36, t. 3, f. 10. 



Fig. 434 .—Nala lividipes. The small figure shows the natural size. 

(Original.) 

Distribution. —Common throughout the Plains of Southern India. 

Lifehistory. —^Not known. 

Remarks. —This insect is included here as one of the commonest 
representatives of its family. Earwigs are rarely pests, but, on the 
contrary, are often beneficial as they are largely carnivorous and 
have been recorded as important predators on larvae of Fruit-flies 
and of House-flies. 


ISOPTERA. 

MESOTERMITID^. 

COPTOTERMES HEIMI, Wasm. 

Coptotermes heimi, Wasm., Zool. Jahrb., XVII, 104, t. 4, ff. I a—f 
(iq02); Holmgr., B.J., XXI, 777 (1912). 
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Fig. 435 .—Coptotcnues heimi, head of soldier (much magnified). 

(Original.) 


Distribution. —Coimbatore, Bellary; probably throughout the 
Plains. 

Lifehistory .—Colonies of soldiers, workers and young occur in 
decayed portions of living trees and in wooden beams, etc. The 
winged adults fly just after sunset on still evenings in January and 
February at Coimbatore. 

In the case of living trees colonies only appear to occur 
in old trees and probably only occupy and perhaps enlarge already 
existing dead portions or hollows in the stem and branches caused 
by disease or injury. In the case of buildings, however, these 
Termites may do considerable damage by hollowing out beams, 
especially in the roof. Their presence is often detected by the long 
narrow galleries, partly excavated in the wood and covered with 
mud or chewed wood, which they run over tree-trunks, beams, etc. 
The soldiers exude a large drop of milky, sticky, latex-like liquid 
from the head. 

Control .—Little can be done unless the headquarters of the 
colony can be located. It may then be destroyed by injecting 
poisonous fumes. Treatment with preservatives of beams intended 
for constructional use is indicated as a means of prevention. 
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TERMITIDyE. 

ODONTOTERMES Sp. 

Under this name reference is made to the Termites—whether of 
more than one species is uncertain, as is also the exact identity— 
which commonly cover trees in the dry weather with sheets of mud 
under cover of which they nibble off the outer bark. The direct 
damage done is usually small although occasionally the Termites 
may eat into the inner bark but it seems probable, in some cases at 
least, that their attack may provide a means of entry for bacterial 
diseases which may affect the trees more seriously. Various 
mixtures are in common use for application to tree-trunks. I have 
found a mixture of Crude-oil Emulsion and Tar (half and half) 
effectual for some months at lea.st, and it is usually only during' the 
dry weather that trees are attacked. Pure Tar by itself willsome- 
times injure the tree, as will kerosine-oil. Crude-oil Emulsion 
(without Tar) may be applied in the case of young trees with 
tender bark. 

The nest is below ground, the sponge-like fungus-combs being 
found sometimes as far as twelve feet below the surface, but 
usually in the first two or three below soil-level. The nests are not 
marked by above-ground mounds and can rarely be located exactly. 
(See also figure 32.) 




Fig. 436.—Outlines of heads of soldiers of (1) Odonfofermes and (2) Micro- 
tcniies, showing rcl.ative proportions and shape of jaws. (Original.) 

MICROTERMES Sp. 

Under this name reference is made to those small Termites 
which attack growing crops, particularly cereals and young plants. 
These Termites are much smaller than the species of Odontotennes 
and the soldiers have a relatively much smaller and weaker mandi¬ 
ble. Their nests, which are in .scattered colonies under the soil 
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sometimes in or alongside the nests of other Termites, show no 
outward indication of their position and are almost impossible to 
locate. 

The only method of mitigating damage, that can be suggested 
at present, is by the use of deterrents, whose use often gives young 
plants time to reach a point of growth at which they are little 
attacked. Where irrigation is practicable a bag of Crude-oil 
Emulsion suspended in the irrigation-channel will usually drive 
Termites away temporarily. Cane setts may be dipped in a solution 
of Copper Sulphate before planting. Methods adopted for special 
crops must depend very largely on local conditions. 


THYSANOPTERA. 

THRIPID^. 

THRIPS. 



Fig. 437.— Thrips. The hair-lines show the natural sizes. (After Lefroy.) 

Various species of Thrips {Sensu latiori) occur in Southern 
India on various crops, such as cholam, paddy, onion, sugarcane, 
and groundnut, but the species concerned are very little known 
and cannot be discriminated without careful study. The damage 
done is usually small so far as particular plants are concerned, but 
is undoubtedly large in the aggregate, and further study of these 
minute insects will probably reveal that many different species 
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will have to be included in the list of insects injurious to Agricul¬ 
ture. Their habits are various ; some live in flowers and doubtless 
devour the pollen, a few produce galls in which they live, and many 
live on leaves (especially in the shelter of the leaf-sheath in crops 
such as cholam), piercing and eating the green matter. No practi¬ 
cal treatment can be recommended pending further study of the 
species concerned. 


THYSANURA. 

LEPISMID^. 
CTENOLEPISMA Sp. 



Fig. 438.— Ctenolepisma sp. The outline figure shows the natural size. 

(Original.) 

Distribution .—Throughout Southern India. A domestic species 
occurring in houses amongst papers, books, pictures, etc, 

Lifehistory.—Eggs are laid amongst papers, etc. The life-cycle 
is apparently a long one, taking about two years from egg to 
adult. 

Status .—A regular household pest, frequently doing consider¬ 
able damage to papers, office files, pictures, etc. 

Control .—^Books should be treated with Book Solution regularly, 
at least once a year, if kept in open shelves. Pictures should be 
painted over their backs with Naphthaline Emulsion and their 
frames thoroughly well made and closely lined with tin. Books 
in closed shelves, papers in boxes, etc., may be protected by 
naphthaline. (See also page 172.) 

Remarks .—These Fish-insects in Southern India do not seem to 
be controlled by Croce as in Northern India. 
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ARACHNIDA 

ACARINA (Mites). 

TETRANYCHUS BIOCULATUS, W.-M. 

(RED SPIDER). 

Tetranychus hiociilatits,Wood-MdL.son, Report on Tea-Mite (1884); 
I.M.N., III, pt. 4, pp. 48—56, figs.; Green, Perad. Circ. I, No. 17, pp. 
198-199; Lefroy, Ind. Ins. Pests, f. 2 ; Watt and Mann, Pests of Tea, 
pp. 348 - 359 > f. 40. 



Fig. 439.—Tetranychus hioculatns, male and female. The small figures 
within the dotted circles show the real sizes. (Original.) 

Distribution .—Probably throughout the Tea Districts of Southern 
India. 

Lifehistory.—The mites live in colonies on the upper surface of 
mature leaves under a very delicate protective web. The red eggs 
are laid in hollows, usually close to a rib of the leaf, and the 
newly-hatched young have only three pairs of legs but soon attain 
the adult condition in which they have four pairs of legs. The 
female mite is only aboia I mm. (one twenty-fifth of an inch) 
between the tips of the out-stretched fore and hind legs, and the 
male is still smaller. 

Foodplants.—Tiea. Probably on other plants also; Green men¬ 
tions tomato. 

Stirhw.—Sometimes a serious pest of tea. Although the mites 
feed only on the older leaves, the loss of sap due to their sucking 
the juices of the plant causes the leaves to become dry and curled 
and in bad cases to fall off. 

Control —(l) The mites are most injurious during spells of dry 
weather. Heavy rains are inimical to them. 
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(2) Dusting with Flowers of Sulphur is the best remedy. By 
suspending two bags on the end of a pole a cooly can dust two 
rows of bushes at once. About i cwt. per acre is required. 

(3) Spraying with Flour Paste and Sulphur is indicated as an 
experiment in control. 

Observation.—Coie?, (I.M.N., 111 , 48 ) states that Tctranychiis hiocu- 
latiis, W.-M., is the same species as theRed Spider ” of the Coffee- 
tree, described as Acariis coffece by Nietner in his “ 01 )servations on 
the Enemies of the Coffee-tree in Ceylon,” published in 1861. If 
this statement is correct, the Red Spider should apparently be 
known as Tetranycliiis coffcee, Nietn. 


PHYTOPTUS CARINATUS, Green- 
(purple mite.) 

Typhlodromiis carinatus. Green, Ins- Pests of Tea. 

Phytopius carinatus. Green, Perad. Circ- I, No. 17, pp. 199-200 ; 
Anstead, Planters’ Chron., VI, 189; Watt and Mann, Pests of Tea, 

pp. 365-368, f. 42. 


Fig. -^-{O.—PIiytoptus carinatus, seen from side and from al)o\'e. The dot 
within the circle shows the natural size. (After Green.) 

Distribution. —Nilgiris. 

Lifehistory.—The Purple Mite feeds on both surfaces of the leaf, 
giving it a more or less uniform purplish-bronzy tint, the leaves 
withering and dropping in bad cases. The outer margins of the 
leaves are often more attacked than the central portions. The mite 
itself is microscopic and invisible to the naked eye, although close 
inspection will often show very minute white specks which are the 
cast-off skins of the mites. The young mites are greenish, semi¬ 
transparent, pear-shaped. The adult mites are coloured dull 
purple and have five ridges of white waxy material along the back ; 
there are apparently only two pairs of legs and these are small and 
placed close together near the head; at the tail-end there is a 
sucker which acts as a prehensile organ andjis used in locomotion. 
\Green.\ 
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Foodplants .—T ea. 

Status -—A constant and sometimes serious pest. 

Control .—Dusting with Flowers of Sulphur in the early morn¬ 
ing, or spraying with Crude-oil Emulsion and Sulphur or with Flour 
Paste with or without Sulphur. 

Remarks .—I have not seen this mite in Southern India and am 
indebted to Mr. Anstead for information regarding its occurrence. 
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The Lists of Crops with their pests and of Allied Plants (pages 240—273). being 
already shown in order, are not indexed here also. 

All names in italics are synonyms. 

An asterisk (*) placed after a name means that the organism under reference is 
figured either on the page quoted or on a Plate inserted opposite thereto. 


A 

aherrans, Pyrilla, 494.* 

Abdomen and appendages. 11. 
abdominalis, Aulacophora, 311.* 

Acacia latronum harbouring ants, 63. 
Acacia sundra, 63.* 

Acanthophorus serraticornis, 319.* 
Acariases, .185. 

Acarina, 544. 

Achaea melicerta, 380.* 
achatinus, Brachytrypes, 536.* 
Acherontia robbing bee-hives. 130 ; larva, 
131.* 

Acherontia styx, 402.* 

Acheta bimaculata, 537.* 

Acontia graellsi, 385.* 

Acrida turrita, 524.* 

Acrididse, 524.* 

acridiorum, Coccobacillus, 124. 

Acridium atruginosum, 530*; A. sne- 
cinctum, 530.* 

Acridotheres tristis, 224.* 

Actias selene, 405.* 
acuta, Chiloloba, 284.* 
adonidum, Dactylopius, 508.* 

Adoretus bangalorensis, 285* ; A. caligin- 
osus bicolor, 286* ; A. ovalis, 287.* 
iEgocera venulia, 372.* 
asgrotalis, Pachyzancla, 440.* 

(cnescens, Hispa, 316.* 

Molopus tamulus, 525.* 

leruginosum, Acridium, 530.* 

iEstivation, 55. 

affinis, Oides, 313.* 

affinis, Pempheres, 156, 339.* 

africana, Gryllotalpa, 534 * ; — leg of, 8.* 

Agamogenesis, 15. 

Agaristida3, 372.* 

Agonoscelis nubila, 472.* 
agramma, Plusia, 394.* 

Agricultural methods for control of pests, 
82. 


I Agromyza, Cow-pea, 358 * ; Red-gram, 
; 357.* 

j Agromyzidse, 356 ; — as crop-pests, 158. 
i Agrotis segetum, 135. 

{ Agrotis ypsilon, 57. 
i albistriga, Amsacta, 135 *, 369.* 

I albuminosa, Collybia, 64-* 

! Alcides bubo, 337* ; A. collaris, 337*; 

leopardus, 338.* 

I alcmene, Chloridolum, 3.!3.* 

I Aleurodes bergi, 507*; A. citri, 508 ; A, 
j ricini, 508. 

I Aleurodidae, 507 ; — pupal stage, 19. 

I Alimentary System, 14. 

' alternus, Stauropus, 408.* 
i Altha nivea, 411.* 

i araericana, Periplaneta, 170* ; — antenna, 
j 5 * ; — , leg, 8.* 

! American Blight, 500.* 

I .Amphibia, 235. 

j Amsacta albistriga, 135*, 369*; A. 
j lactinea, 368*; A. moorei, 369. 

I Anacampsis nertcria, 458.* 
j anastomosalis, Omphisa, 439.* 

Anatomy of Insects, 2*, 3.* 

Anatona stillata, 282.* 

Ancylolomia chrysographella, 424.* 
Andrallus (Audinetia) spinidens, 475.* 
Androconia, 49. 

Anemotropism, 56. 
anguStatus, Calocoris, 490.* 

Anomala varians, 287.* 

Anopheline mosquitos, 180 * 
Anoplocnemis phasiana, 477.* 
Ant-attracting glands of Acacia sundra, 
63.* 

Ant-eater, Scaly, 215. 

Antenn*. 5.* 

Antestia cruciata, 472.* 

Ant Exterminators, 121.* 

Anthersea paphia, 208.* 

Anthrax, 190. 


36 
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Anthrenus, 17^ * 

Antigastra catalaunalis, -tAl.* 
antiqua, Orgyia, eggs of, 32. 

Ant-lions, 198. 
antonii, Helopeltis, 488.* 

Ants, 274 * ; communication amongst —, 
50 : control of — by Potassium Cyanide, 
104 ; —defending plants. 63 ; food of—, 
195 ; — in houses, 171 ; intelligence of - 
51. 

Aphaniptera, 365. 

Aphanns sordidns, 483.*' 

Aphididse, 499; care of — by .‘Vnts, 66, 67. 
Aphis gossypii, 499.* 

Aphnaeus, directive markings. 39. 

Apidae, 277. 

Apion sp., 331.* 

Apis dorsata, 209,277*; .A. florea, 210, 
279 * ; A. indica, 210, 278.* 

Apoderiis traiuiuebaricus, 335.* 
•Apomecyna pertigera, 327.“ 

Aproserema (Aiiucantpsia) nerteria, S5, 
457* ; para-site of—. 20!.* 
arachidis, Sphenoptera, 298.* 

Arbela, use of name, 24. 

Arbela tetraonis, 453.* 

.ArbeUdae, 453. 
archcsia, Remigia, 388.'* 

Arctiadx, 367. 

Argasidar:, 184. 

Argina cribraria, 400®; .A. syringo, 401.''' 
Argyroploce {Ciyptophlclna) illepida 
{carpophagit), 449.* 

Aristolochia imprisoning dies, 62.* 
armigera, Chloridea {Heliothis), 373.* 
armigera, Hispa, 315.* 

Army Worms, 136. 

Arniillaria curhiza, 64.* 

Arrhinoterines flavus, 9.* 

■Arsenites, 99. 

Arthropoda, 1. 2. 

.Asilida’, 198.* 

asperuhis, CcuthorrUynclnrs, 328.* 
Aspkikit'as camellia' {cirailafii), .517*; 
A. destructor, 518.® 

.Aspidoraorpha miliaris, 316*; .A. sancta'- 
crucis, larva, 45.* 

Aspongopus janus, 476.® 

Assamia dcntata, 492.® 

Assembling of males, 49. 

assulta, Chloridea {Heliothis), 374.* 

Asura conferta, 367.* 

Atactogaster fniitimus, 333.* 
ater, Dicrurus, 223.* 

Athalia proxima, 281.* 

Athene brama, 226.* 


i atomosa, Exelastis, 444.* 

.Atractomorpha crenulata, 528.* 

' atriceps. Partis, 225. 

■ atripennis, .Aiilacophora, 312.* 

■ Attuciike. 405. 

j -Attacus ricini. 207.'* 

! Atteva fabriciclla (nrVtgHttcfto), 461.* 
i .Attraction of sexes, 49. 
j Audinctia spinidcns, 475.* 
i .Auditory organs, 47. 

! augias, Telicota, 419.* 

I augiista, Deprcssaria, 459.* 

I .Aiilacophora abdominalis, 311*; .A. atri- 
I pennis, 312*; A. excavata, 312*; A. 

I fovcieollis, 311*; A. stevensi, 312.* 

I .Aularches miliaris, 526*: —. means of 
I defence. 42. 

I auranliana, Laspeyrcsiif, 450.* 
anrantius, Prachypternus, 226.* 
i iiurcus, Cunis, 221. 

I auritlua, Scirpophaga, 425.* 

{ australasix', Periplaneta, 537.'* 

S Autospray Machines, 115.® 

1 Azazia rubricans, 380.® 

f 

Azygophleps scalaris, 446. 

B 

Habblers, 224. 

j lutbu, Phlehotonms, 362.® 
j Bacteria! Diseases of insect pests, 123. 
i Hiictroccra cncurbike, 354.* 
j Bag-net, 90**. OB’* 
j Bagrada Piefa, 473.* 
j Bag-worms. 448. 
i Baits for crop-pests, 93. 

I Bamboo Beetles, 164, 175. 

I bambiisa:, Oregma, 504.'* 

■ bangalorensis, .Adoretus, 285.* 

: banian. Hieroglyphus, 531.* 

I Bandicoot, 210. 
i Banding trees, 94. 
i Baoris mathias, 417.® 

I irarbatnm, Stromatium, 321.® 

I Barbels. 229. 

Barrel Sprayers, 112.'* 

Batesia.n Mimicry, 37. 

Batocera rubus, 324 ®; - simple anatomy. 
I 2® ; B. rubra, 324.'* 

Batrachedra coriacclla, 458’® ; B. stego- 
dypbobius, 237- 
Bats, 219. 

Bears, 220. 

Bed-bug. 171, 487*;—, names of, 23 ; 
negatively phototrophicj 54. 

1 Bee-eaters, 230, 
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Beehive, 211.’' 

Bees, 209, 278 * ; — in houses. 171 ; 
reproduction in —, 15; sting of—, 
44* ; warning note of - , 44. 

Beetles attacking stored products, 160. 
bergi, Aleurodes, 507.* 
biclavis, Chionaspis, 519.* 
bimaculatus, Liogryllus, 537.* 

Binomial Nomenclature, 23. 
binotalis, Crocidolomia, 437.* 
bioculatus, Tetranychus, 544.* 
bipartella, Phycita, 428.* 
bipunctatus, Nephotettix, 497.* 
bipunctifer, Schcenobius, 426.* 

Birds, 222 ; •- checking grasshoppers, 139; 

importance of —, 80, 86. 

Bison, 214. 

Biston suppressaria, 409.* 

Blattella (Phyllodromia) germanica, 538.* 
Blattidm, 537. 

Blister-beetles, 185 ; —as checks on grass 
hoppers, 139 ; as crop-pests, 154 * ; — 
as parasites, 204 * ; means of defence of 
—, 42. 

blitealis, Noorda, 441.* 

Blood of Insects, 14. 

Bloodsucker lizard, 230. 

Blowfly, egg-laying habits, 55. 

Blue-bottle Fly spoiling toddy, 159. 
Body-louse, 523.* 

Boerhavia catching insects, 59 ; eaten by 
insects, 60. 

boeticus, Polyommatus, 415.* 

Bollworms, 23, 133. 

Bombardier Beetles, 41. 

Bombotelia jocosatrix, 382.* 

Bombycidm, 407. 

Bombylidffi, 203. 

Bombyx mori, 205.* 

Book-beetle, 295.* 

Book Solution, 172. 
booduga, Mus, 216. 

Bordeaux Mixture, 105. 

Borborid Flies on Dung-beetles, 66. 
Boring caterpillars, 132 ; control of —, 
94. 

Bos bubalus, 214 ; B. gaurus, 214 
Boselaphus tragocaraelus, 214. 
Bostrychidae, 293. 

Brachypternus aurantius, 226.* 
brachyrhinus, Lius, 331. 

Brachytrypes portentosus {achatinns), 
536.* 

Braconidae, Polyembryony in, 16. 

Brain of Insects, 12. 
brama, Athene, 226.* 


brassicm, Pieris, t. 2, ff. 5—8. 

Brenthidse, 344. 
breviceps, Rana, 235. 

Brinjal Sarrothripine, 383.® 

Brodia priscotincta, 18.® 

Brown Bug of Coffee, 514.® 

Bruchidas, 161, 306. 

Bruchus theobromae, 307.* 
bubalus. Bos, 214. 
bubo, Alcides, 337.* 

Bubulcus coromandus, 227. 
bucephalus, Heliocopris, 281*; -, an¬ 
tenna, 5 *; —, ball of, 204. 

Bucket Sprayers, 108. 

Buffalo. 214. 

Buffalo-louse, 185. 

Bufo raelanostictus, 236. 

Bungarus candidus, 232.* 
bungarus, Naja, 233.* 

Buprestidas, 297 ; — as wood-borers, 153- 
I Burning Crop-pests, 94. 
i Butho, 237. 

Butterflies, 412. 

c 

Cacopus systoma, 235.* 

I Cadamustus: typicus, 48,5.* 

I c®.salis, Glyphodes, 435.* 
caffer, Sphenarches, 443.® 
cajani, Ceroplastodes, 512.* 

Calandra oryzae, 160. 341.* 
j calcitrans, Stomoxys, 353.* 
j Calcium Carbide residue, use for, 105. 
j Calcium Arsenite, 100. 

: Calf-louse, 185. 
caliginosus, Adoretus, 286.® 

Calobata sp., 355.® 

Calocoris angustatus, 490.® 

Calotes versicolor, 230. 
j camelliae, Aspidiotus, 517.* 

: caminodes, Hilarographa, 464. 

. Carrponotus compressus, 277.® 

< candidus, Bungarus, 232.* 

! Cane-borers, 422®, 425 *, 426.’* 

! Canine Piroplasmosis, 190. 
i Canis inditus, 221 ; C. aureus, 221. 

I Canorus, Crateropus, 224. 

I Cantao ocellatus, maternal solicitude in, 
i 34.* 

i Cantharid beetles, Hypermetamorphosis 
I in, 32. 

j CantharidcE, 185, 302. 

I Cantharis rouxi, 302* ; C. ruficollis, 
i 305*; C. tcmncollis, 303.* 
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Canthecona furcellata, 475.*^ 
capensis, Hippobosca, 347.* 
capensis, Perigea (Apamea), 376.* 
capitis, Pediculus, 521.* 

Cappaea taprobanensis, 470.* 

Capsidse. 488. 

Capua coffearia, 452.® 

Caradrina exigua, 378.* 

Carbolic Acid Emulsion, 102. 

Carbon Bisulphide, 165. 

Carboniferous Insects, 19. 

Cardamom Scolytid, 344.* 

Carea subtilis, larva, 41. 
carinata, Echis, 233.® 
carinatus, Phytoptus, 545.® 
carinatus, Typhlodrotnus, 545.® 
Carpenter Bees carrying Mites, 67.® 
Carpet Beetles, 174.* 
carpophaga, Cryptophlebia, 449.® 
Carpophilus dimidiatus, 288.® 

Caryoborus gonagra, 308.® 
casei, Piophila, 186. 

Cassid Beetles, 316 ® : —, larval defence, 
45.* 

Castaneum, Tribolium, 161, 300.* 

Castor Aleurodid, Parasite of, 202.* 
catalaunalis, Antigastra, 441.* 

Catantops sp., 529.* 
catena, Tarache, 382.® 

Caterpillars, 131.* 

Catochrysops cnejus, 414.* 

Catopsilia pyranthe, 413.* 

Cats, 221. 

Cattle Egret, 227. 

Cattle Fly, 346.* 

Causes of damage to crops, 76. 
CecidomyiadsE, 363 * ; — a.s crop-pests, 
158. 

Centipedes, 237. 

Centropus sinensis, 226. 

Cerarabycids, 318. 

Cerataphis, 505. 

Cercopidae, 495. 
cerealella, Sitotroga, 163, 456.* 

Ceriasp., 37.® 

ceriferus, Cerococcus, 212. 

ceriferus, Dactylopius, 510.* 

Cerococcus ceriferus, 212 : C. hibisci, 
508.* 

Ceroplastodes cajani, 512.* 

Cerura vinula, 41. 

Cetoniadas, 151, 282. 

Ceuthorrhynchus asperulus, 328.* 
Chalcididae, 202.* 
chalcytes,.' Plusia, 393. 

Changing time of planting, 85. 


Checks on increase, 72. 

Chemotropism, 54. 
cheopis, Xenopsylla, 366.* 

Cheroot Beetle, 162, 295.* 

I Cheese Hopper, 186. 

I Chigoe, 186. 
j Chilo simplex, 423.* 
j Chiloloba acuta, 284.* 
i chinensis, Bruchus, 306.* 

I chinensis, Pachymerus, 306.* 

Chionaspis biclavis, 519 * ; C. thecB, 520. 
Chironomidas, use of forelegs, 9. 
Chironomus, Pedogenesis in, 15. 
Chloridea arinigera, 373 * : C. assulta, 
374*; C. obsoleta, 373.* 

Chloridolum alcmene, 323.® 

; Chlorita flavescens, 498.® 

Chloropidae, 355. 

Cholam Borer, 423.* 

Cholam Fly, 356.* 

Cholam, Fly pest of, 158.* 
j Cholam mite, 200. 

I Cholera, 188. 

1 Chrotogonus, 138 *, 528.® 
j chrysographella, Ancylolomia, 424.* 

] Chrysomelidse, 309. 

j Chrysopa spp., 469 * ; larval habits of —, 
45. 

j Chrysopidse, 198, 469. 
j chromataria, Earias (t. 22, f. 7). 

! Chunam Frog, 235. 

Chyle, 14. 

Cicadidae, number of moults, 31; means 
of defence, 43. 
cichorii, Meloe, 304. 

Cicindelidte, 199 ; digging appendages of 

—, 12 . 

Cimex lectularius, Hypergamesis in, 16. 
Cimex rotundatus, 487.* 
cingulatus, Dysdercus, 484.* 
circulata, Diaspis, 517.* 

Circulatory System, 13. 

Cirpbis unipuncta, 376.* 
citrella, Phyllocnistis, 465.* 
cifri, Aleurodes, 508. 

citri, Dactylopius (Pseudococcus), 508.® 
Clania (Eumeta) crameri, 45, 448*; 
C. variegata, 448. 

Clavigralla gibbosa, 478 * ; C. horrens, 
479.* 

Clean cultivation, 82 
Cleridae, 296. 

Climate, effects of, 73. 

Clinocoris (Cimex) hemipterus (rotun¬ 
datus), 487.* 
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Clinocoris lectularius, Hypergamesis in, 
16. 

Clothes-moths, 173, 467.* 

Cnaphalocrocis medinalis, 432.* 
cnejus, Catochrysops, 414.* 

Cobra, 232.* 

Goccidae, 508 : pupal stage of —, 18. 
Coccinella septempunctata, 291.* 
Coccinellidae, 200, 291. 

Coccobacillus acridioriim, 124. 
Cockchafers, 150*, 285, 

Cockroaches, 170, 538®; means of 

defence, 36 ; palaeozoic — , 35 ; Sperma¬ 
tozoa of—, 55 . 

Coconut Aphis, 506.® 

Codling Moth, 134. 

Coelophora sp., 291.* 
ea’f-M/cjis, Biingariis, 232.® 

Coelosterna scahraia, 325*; C. scabra- 
tor, 325 * : C, spinator, 325.® 
coffeae, Tetranychus, 545. 
coffeae, Zeuzera, 446.® 
coffearia, Homona {Capua), 452.® 

Coffee Borers, 153, 323 * ; bug pests of—, 
147; — Scale, 513.® 
colaca, Parnara, 418.® 

Cold Storage for control of pests, 168. 
Colemania sphenarioides, 527*; Bomby- 
lid parasite of —, 203. 

Coleopteraas pests of stored products, 160. 
collaris, Alcides, 337.® 

Collybia albuminosa, 64.* 

Commensalism, definition of, 65. 

compressus, Camponotus, 277.* 

conducta, Euplexia, 376 * 

conferta, Asura, 367.® 

conica, Eumenes, 197 * ; pupa of ~ , 32.* 

Conjunctivitis, 189. 

Conorhinus rubrofasciatus, 486.* 

Contact Poisons, 96. 101. 

Contarinia attacking cotton-buds. 158, 
363.® 

convolvuli, Herse, 61 *, 401.® 
convulsionarius, Termes, means of de¬ 
fence, 44 ; communication amongst, 50. 
Cooly itch, 186. 

Copper Aceto-Arsenite, 99, 

Copper Sulphate for cane setts, 105. 
Copra itch, 186. 

Coptocycla, 317.* 

Coptosoma cribraria, 469.* 

Coptotermes heirai, 539.® 

Coracias indica, 223. 

Coreidre, 477.® 

coriacella {gossypiella), Pyroderces, 
458.* 


coromandus, Bubulcus, 227. 

Corvus macrorhyiichus, 228; C. splen 
dens, 228.* 

Cosmophila erosa, 391 *; C. sabulifera 
390.* 

Cosmopolites sordidus, 342.* 
Cosmopterygidae, 458. 

Cosraoscarta relata, 495.® 

Cossyphus depressiis, 300.* 

Cotton, bug pests of, 146, 484, 148.® 
Cotton-bugs, collection of, 89. 

Cotton, destruction of old crop, 83. 
Cotton Seed, Pests of, 134. 

Cotton Stem Weevil, 156, 339.® 

Coucal, 226. 

Cow-pea Agromyza, 358. " 

Coxa, 8.* 

Crab-louse, 523.® 

Crabs, 237. 

crameri, Clania, 45, 448.* 
crassicaudata, Manis, 215. 
crassicornis, Gallobelicus, 490.* 
Crateropus canorus, 224 ; C. griseus, 224. 
Creatonotus gangis, 369* ; C. infen'iiptua, 
369.® 

Creinastogaster in Acacia thorns, 63. 
crenulata, Atractomorpha, 528.® 
crcfacca, Eublenima, 381.* 
cribraria, Argina, 400.* 
cribraria, Coptosoma, 469.* 

Crickets, 534; — in houses, 172; —as 
crop-pests, 139. 

Cricula trifenestrata, 405.* 
cristatus, Sus, 214. 
critica, Eucelis, 450.® 

Crocidolomia binotalis, 437.® 

Crops, area and value, 75 ; rotation of—, 
84 ; trap, 84 ; mixed, 84. 
Crov,'-pheasant, 226. 

Crows. 227.® 
cruciata, Antestia, 472.® 

Crude Oil Emulsion, 101. 
crucifcranim, Plutella. 464.* 
Crypfophlebia carpophaga, 449.® 
Cryptorhynchus mangiferae, 341.® 
Cryptothripa occulta, 383. 

Cryptozoic animals, 54. 

Ctenocephalus felis, 367.® 

Ctenolepisma, 543.* 

Cucujidse, 290. 
cucurbitse, Dacus, 354.® 

Culex fatigans, 361.® 

Culicidae, 361.® 

Culicine mosquitos, 180.® 
cupreoviridis, Earias (t. 22, f. 7). 
Curculionidie, 327. 
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CurtiUa africana, 535.* 

Cutworms, 135. 
cyanea, Scutellista, 24.* 
cyanipennis, Hispa, 316.*’ 
cyanophlyctis, Rana, 235. 

Cyclopelta siccifolia, 476.* 

Cyclops, 188. 

Cylas formicarius, 156, 334.* 

Cynopterus sphinx, 219 ; C. mar^inatus, 
219. 

Cyrtacanthacris ranacea, 530*; —, 
antenna, 5® ; — leg, 8 ; C. succincta, 
530.* 

D 

Dactylopius citri, 508*; D. nipae, 509 * ; 

D. virgatus (cerifenis), 510.* 

Dacus cucurbitse, 354.* 

Damage .by insects, notation, 74*; 
annual amount, 76. 

Dasychira mendosa, 396*; D. securis, 
397.* 

Deadhearts, 95. 

Dead organic matter. Insects and, 204. 
Dead trees, necessity for destruction, 95. 
Death-feint in weevils, 37. 

Deaths from insect-borne diseases, 76. 
Death’s-Head Moth, larval stridulation, 
48. 

Deccan Grasshopper, 527.* 

Deer, 214. 

Definition, meaning of, 25. 

Deilephlla nerii, 403.* 

Delhi Boil, 189. 

Demodex folliculorum, 186. 
demoleus, Papilio, 412.* 

Dendrocitta rufa, 225. 

Dengue, 187. 
dentata, Assamia, 492.* 

Depressaria zizyphi {augusta), 459.* 
depressus, Cossyphus, 300.* 
depunctalis, Nymphula, 45, 430.* 
Dermatophilus penetrans, 186. 

Dermestes sp., 293 *; D. vulpinus, 292.* 
Dermestes surinamensis, 290.* 
Dermestidm, 292. 
derogata, Sylepta, 434.* 

Descent of Insects, 19.* 
destructor, Aspidiotus, 518.* 

Devonian Insects, 18. 

Diaspis circulata, 517.* 

Diatraea sp., 422*; D. venosata (sfria- 
talis), 422. 

Diatraea, Parasite of, 200.* 

Dichocrocis punctiferalis, 433.* 


I Dichomeris (YpsolopJnts) ianthes 
I (ochrophanes), 456.* 

I Dicrurus ater, 223.* 

DictyophciKU pallida, 494.* 
dimidiatus, Carpophilus, 288.* 

Diopsidae, eyes of, 7. 

Directive markings, 39. 

Dischidia, 63. 

Diseases carried by insects, 187. 
Disphinctus politus (formosns), 489 * 
dodecastigma, Epilachna, 292.* 

Dog Fly, 347.* 

Dolycoris indicus, 470.* 
dominica, Rhizopertha, 294.* 
dorsalis, Epacromia, 525.* 
dorsata. Apis, 277.* 

Dorylus orientalis, 274.* 

I Dorysthenes rostratus, 318*;—.antenna, 
5.* 

Dragonflies, 195 *; eyes of — , 7. 
Draining to control pests, 87. 

Drill-sown crops, advantages of, 88. 
Drongo, 223-* 

Drosera. 1, 59. 

Drugs, Insects used as, 212. 

' Dryophis mycterizans, 36. 

I Dung Beetles, 204, 282. 
i Dusky cotton-bug, 482.’* 

I dux, Lucilia, 348.* 

■ Dynastidte, 285. 
j Dysdercus cingulatus, 484.* 

Dysenteries, 188. 


Earias cupreoviridis {chromataria), t. 22 
f. 7; E. fabia, 133, 385*; E. insulana 
133, 384.* 

Earwigs. 539* ; forceps of —, 12 ; materna 
solicitude in —, 33. 

Ecdysis) 31. 

j Echidnophaga gallinaceus, 365.* 
echinus, Urentius, 485.* 

Echis carinata, 233.® 

Eciton hamata, 50. 

Ectobia gcrmanica, 538.* 
i Ectoparasites, 68. 
i Eelworms, 238.® 

Egg Stage, 28. 

Egrets, 227. 

Elephantiasis, 188. 

Elephants. 214. 

Eligma narcissus, 383.® 
elongata, Mecopoda, leg, 8.* 
elongella, Stenachroia, 421.* 

Empoasca flavescens, 497.* 
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Endoparasites, 68. 

Enteric Fever, 188. 

Epacromia tamulus {dorsalis), 525.* 
Ephemerids, respiratory system, 13. 
Ephestia, 163.* 

Epicauta, 306.* 

Epidemic Dropsy, 188. 
Epilachnadodecastigma, 155,292*: E. 28- 
punctata, 155, 292.* 

Epimys norvegicus, 216 : E. rnfescens, 216. 
Episomus lacerta, 327 *; E. montanus, 
antenna, 5.* 
equitans, Limosina, 66. 

Eretmocera impactella, 461.* 

Eretmocerus sp., 202.* 

Eriochiton cajani, 512.* 

Eri Silkworm, 207.* 

Eristalis, larva of, 13. 
erosa, Cosmophila, 391.* 

Erotylidae, 290.* 

Estigmene lactinea, 368.* 

Etiella zinokenella, 429.* 

Eublemma, larval habits, 45. 

Eublemma olivacea, 380* ; E. scitula 
(cretacea), 199 *, 381 •* 

Eucelis critica, 450.* 

Eucosmidae, 449. 

Eugnamptus marginatus, 329.* 

Eumenes conica, 197 * ; pupa of —, 32.* 
Eumenes flavopicta, 37.* 

Euproctis fraterna, 398 * ; E. scintillans, 
399.* 

Eupterote mollifera, 404.® 

Eupterotidas, 404. 

Euplcxia conducta, 376.* 

Eurybracliys tomentosa, 492.* 
curhiza, Armillaria, 64.® 

Eusarcocoris guttiger, 471 * ; E. ventralis, 
471.* 

Eutelia jocosatrix, 382.® 

Eutermes, means of defence, 42. 

Euxoa segetis, 57, 375.® 

Euzophera perticella, 428.* 
excavata, Aulacophora, 312.® 

Exelastis atomosa, 444.® 

exigua, Eaphygma .Ctfi'irdn'rea), 378.* 

Extension Rods, 118. 

Eye-fly, 355*; — in houses, 175. 

Eyes of insects, 6.® 

F. 

fabia, Earias, 385.® 
fabriciella, Atteva, 461.® 

Facets of Eye, number of, 7. 
farinosa, Paramecops, 332.* 
fascialis, Hymenia [Zinckenia), 431.* 
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fasciata, Stegomyia, 175.® 
pasciculana, Homona, 452.® 
fastiiosa, Psiloptera, 297.® 

Fat Bodies, 14. 
fatigans, Culex, 361.* 

Fatiia longicornis, 290.® 
felis, Ctenoceplialus, 367.* 

Femur, 8.* 

ferrugineum, Tribolium, 161, 300.* 
ferrugineus, Rhynchoptiorus, 153* 343.* 
Fertilisation of flowers, 60. 
ficus, Hypsa, 400.* 

Field-mouse, Southern, 216.* 

Field-rat, Soft-furred, 216. 
Fila,ria-carr 5 'ing mosquitos, 181. 

Filariasis, 188. 

Filiform Antennte, 5.® 
finitimus, Atactogaster, 333.® 

Fireflies, 45. 

Fires to control crop-pests, 94,- 
Fish, 236. 

Fish-Insect, 172, 543.* 

Fi.shoil Soap, 104. 
fiavescens, Empoasca, 497. 
flaviceps, Pycnosoma, 348.® 
flavopicta, Eumenes, 37.* 
flavus, .Arrhinotermes, nymph, 9,* 

Fleas, 365. 
florea. Apis, 279.* 

Flour Paste, 104. 

Flowers and insects, 6(>. 

Flush-worm, 453.* 

Flying Fo.xes, 219. 

Fodder, use of attackei.1 crop as, 87. 
folus, Udaspes, 420,* 

Forests, eflects of destruction of, 77. 
Forficulidm. 539. 

Formic Acid discharged by ants, 41. 
formicarius, Cylas, 15(i, 334.® 

Formicidao, 274. 
formosus, Disphinctus, 489.* 
fornicatus, Xyleborus, 345.* 

Fossil Insects, 18. 
foVeicolUs, Aulacophora, 311.* 

Fowls as insect-hunters, 86. 

Framboesia tropica, 188. 
francilloni, Hippobosca, 347.® 
fraterna, Euproctis, 398.* 

Frogs, 235. 

frugalis, Remigia, 388.* 

F'ruit-bat, Southern Short-nosed, 219. 
F'ruit-boring Caterpillars, 134. 

Fruit Flies, 157, 354 ; — attracted by oils, 
55, 57. 

Fulgoridm, 492. 



554 


INDEX. 


Fumigation by Carbon Bisulphide, 165 
— by Hydrocyanic Acid Gas, 166 ; 
of plants, 119. 

Funambulus palmarum, 215. 

Fungal Diseases, control of pests 1 
123. 

Fungi grown by Termites, 63. 
funicola, Siphonella, 355.* 
furcellata, Canthecona, 475.* 
furcifer, Hieroglyphus, 531.* 

Furniture Beetles, 164, 175. 

G 

Galeodes indices, 237. 

Galleria mellonella, 421.* 

Gall-flies, 363. 

gallinaceus, Echidnophaga, 365.* 
Gallobelicus crassicornis, 490.* 

Gangara thyrsis, 417.* 
gangeticus, Scarabaeus, 66. 
gangis, Creatonotus, 369.* 

Garden Crops, bug pests of, 147. 

Gaur, 214. 
gaurus. Bos, 214. 

Gelechibd*, 454. 

Gelechia gossypiella, 454.* 
geminata, Solenopsis, 274.* 

Geometrid®, 131. 409. 

Geotropism, 55. 

Gerbille, 215.* 

Gerbille-louse 185. 
germanica, Blattella (Phyliodromia), 
538.* 

Gerrid®, rheotropic habits, 50. 
gibbosa, Clavigralla, 478.® 
giganteus, Pteropus, 219. 

Gingelly Gall-fly, 158, 364.* 
glaucinans, Homoptera, 389.* 
globosa, Xystrocera, 321.* 
globulifera, Monanthia, 485.* 
glorios®, Polytela, 375.* 

Glow-worms, 45. 

Glyphipterygid®, 463. 

Glyphodes c®salis, 435 * ; G. incRca, 
435.* 

Gnathospastoides rouxi, 302.* 
Gnorimoschema heliopa, 454.® 
Goat-louse, 185. 
gonagra, Caryoborus, 308.* 

Gongylus gongylodes, habits, 195 : — , 
antenna, 5 * , — , leg, 8.* 
Gonocephalum hofmannseggi, 299.* 
gossypii. Aphis, 499.* 
gossypiella, Gelechia, 454.* 
gossybiella, Stagmatophora, 458.* 


' govinda, Milvus, 22.1. 

\ gracillimum, Monomoriura, 275.® 
graellsi, Acontia, 385.* 

Grain, storage of, 161, 164. 

Grammodes stolida, 387.® 

Graptostethus servus, 482.* 

Grasshoppers, 525 ; —, ploughing up egg- 
masses of, 85. 

Green-fly, 499.* 
gossypii, Sphenoptera, 298.* 

Green-gram Weevil, 336.* 

Grcenia, mites of genus, 67.* 

Green Scale of Coffee, 513* , introduc¬ 
tion of — , 78 ; attacked by fungi, 
123. 

gremius, Suastus, 418.* 
grisator, Sthenias, 153, 326.® 
griseus, Crateropus, 224. 

Gryllid®, 534. 

Gryllotalpa africana, 534 * ; . , leg, S * ; 

maternal solicitude in — , 34. 

Guinea-worm, 188. 

Gunomys kok, 216. 
guttiger, Eusarcocoris, 471.® 

Gyrinid®, eyes of, 7. 


H 

Hmmatopinus spinulosus. stenopsis, step- 
hensi, suis, tuberculatus, vituli, 1,85. 
H®matopinus tuberculatus, 524.® 

Hairy Caterpillars, 42. 

Haliastur indus, 227. 

Hamadryad. 233.* 
hamata, Eciton, 50. 

Hand-net, 89 *, 90.* 

Hand-picking of pests, 88. 

Haplochilus lineatus, 236.* 

Hares, 219. 

Harpactor sp., poison-gland of, 44.* 
Hawk-moths, 401. 

Head, Appendages of, 4.* 

Head-louse, 521.* 
hecabe, Terias, 414.* 
heimi, Coptotermes, 539.* 

Heliocopris bucephalus, 281 * ; — 
antenna, 5 ® ; ball of — , 204. 
heliopa, Gnorimoschema, 454.® 

Heliothis armigera, 373* ; H. assulta, 
374 *: H. obsoleta, 373.® 

Heliotropism, 54. 

Hellula undalis, 437.® 

Helopeltis antonii, 488.* 

Hemichionaspis the®, 520,* 
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Hemilecanium imbricans {theobroiiice), 
516.* 

hemipterus, Clinocoris (Ciiiiex), 24, 
487.* 

hemisphajricum, Lecanium, 514.* 
Hepialicte, 467. 

Hermaphroditism, 15. 

Herse convolvuli, 61*. 401.* 

Hesperiadae, 417. 

Heterusia, means of defence, 42- 
Heterusia virescens, 448.* 
hexadactyla, Orneodes, pupa, 30.* 
Hexapoda, 2. 

Hibernation, 55. 
hibisci, Cerococcus, 508.* 
hieroglyphica, Nyctipao, clickingsounclof, 
48.* 

Hieroglyphus banian (furcifer) , 531 * : 

H. nigro-repletus, 531.* 

Hippobo.sca capensis, 347 * : H. fran- 
cilloni, 347*: H. maculata, 346* ; H. 
nivce, 346.* 

Hippoboscidae, 346. 

Iiirtidinicomis, Phycodes, 463.* 

Hittpa ceiiesccns, 316 * ; H. armigera, 
315 * ; H. cydiiipeniiin, 316.* 

Hispella ramosa, 314.* 

Hispinat, 155. 
histeroides, Tetroda. 477.® 
bistrio, Menida, 474.* 
hofmannseggi, Gonocephalum, 200.* 
Holder Pressure .Sprayers, 115.* 

Homonii [Capua) coffearia, 452.® 
Homoptera glaucinans, 389.* 

Honey dew, 66. 

Hoopoe, 223. 

Hopper-dozers, 92. 
liorrens, Clavigralla, 479.* 

Ho.se for Sprayers, 11S< 

Housefly, 169, 183 ; — , larva! moults, 
31. 

House-mouse, Indian, 216. 
Hoii-se-sparrow, 230. 

Hover-flies, 358.® 
humanu.s, Pediculus, 522.* 

Hilarographa caminodes, 464. 

Hyblma puera, 392.* 


Hypsa ficus, 400.* 

Hypsidae, 400. 

Hypsolophiis ianthcs, 456.* 
Hyponomeutida:, 461. 
hyrtaca, Metanastria, 409.* 
hystrix, Platypria, 316.* 


ianthes, Dichomeris (Y^so/o/)456.* 
Ichneumonidzc, 202 ; — ovipositor of, 
12 . 

Idiocerus niveosparsus, 495.* 
illepida (carpophaga) Argyroploce 
{Cryptophlebia), 449.® 
imbricans, Hemilecanium, 516.* 
impactella, Eretmocera, 461.* 
impblila, Rhytinota, 301.* 

Imported Pests, 78. 
importunitas, Ragmus, 49.1.* 

Increase, rate of, in insects, 71. 

indica. Apis, 278.* 

indica, Coracias, 223. 

indica, Glyphodes, 435.® 

indica, Mylabris, 154.* 

indicus, CEcanthus, 535. . 

indica, Tatera, 215.* 

indica, Upupa, 223, 

indicata, Nacoleia, 433.* 

indicum, Tapinoma, in Acacia thorns, 63. 

indicus, Canis, 221. 

indicus, Dolycoris, 470.* 

indicus, Galeodes, 237. 

indus, Haliastur, 227. 

indiis, Orycbodes, 344.* 

inferens, Sesamia (Noiiagna), 379,* 

inficita, Saluria (Poujudiii), 427.* 

infiisella, Phycita, 428.* 

ingiiinalis, Phthiriiis, 523 * 

Insecticides, Application of, 97, 
Insecticidji! methods for control of pest.s, 
95.* 

Insectivorous animals, education of, 38. 
Insectivorous plants, 59, 
insignis, Philaematomyia, 352.* 
iiisulana, Earias, 384.* 


hybheclla, Tegua, 463.* 

Hydnophytura, 63. 

Hydrocyanic Acid gas, 120, 166 
Hydrotropism, 56. 

Hymenia [Zlnckenia) fascialis {reciiyva- 
lis), 431.® 

Hypergamesis, 16. 

Hypermetamorphosis, 32. 

Hyperparasites, 68. 


I Instar, 31. 

, Intacta, ScirpobJiaga, 425.* 

I interruptus, Creatonotus, 369,* 

Iodine, Smell of, discharged by beetles, 

41. 

Ipidte, 344 ; — Cultivating plants, 63. 
iridipennis, Xylocopa, eye, 6 * 

Irrigation to control pests, 87 
Isitis, Psylla, 498.* 
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ismene, Melanitis, 412.* 
isocrates, Virachola, 416 * ; — directive 
markings 39.* 

Itch, 185. 

Ixodida3, 184. 

Ixodoidea, 184. 

J 

Jackal, 220. 

Jalamandalam, 237. 
janus, Aspongopus, 476.* 

Japygidae, forceps of, 12. 
jarbas, Rapala, antenna, 5.* 

Jassidae, 495. 

Jay, Blue, 223. 

“Jerry Munglum,” 237. 

Jigger, 186. 

jocosatrix, Bombotelia (Butelia), 382.* 
Jute Apion, 331.* 

K 

Kala Azar, 187. 

Kerosine Emulsion, 102. 

Key to important Orders, 21. 

King Cobra, 233.* 

King-crow, 223.* 

Kites, 227. 

Knapsack Sprayers, 110.* 
koenigana (aurantiaim), Laspeyresia, 
450.* 

kok, Gunomys, 216. 

Krait, 232.* 

kuehniella, Ephestia, 163.* 

Kumblihula, 42, 135,* 369 * ; — control 
82, 85, 88. 

Kumblipuchi, 42, 135 * ; — control of, 
82, 85, 88, 

kundoo, Oriolus, 224. 

L 

Labiduni lividipcs, 539.* 

Lac, 212. 

lacerta, Episomus, 327.* 

Lace-wing Fiies, 198. 
lachesis, Acherontia, robbing bee-bives, 
130. 

Lachnus pyri, 503.* 
lactinea, Estigmene, 368.® 

Lady-bird Beetles, 200, 291 ; — , geotropic 
habits, 56. 

Isetus, Oxycarenus, 482.* 
lanigera, Schizoneura, 500.* 

Laphygma exigua, 378.* 

Larval stage, 29. 


I Larva, Structure of, 30. 

Lasiocampidae, 409 ; —, larval defence, 
43. 

Lasioderma serricorne, 162, 295 *; L. 

testaceum, 295.* 
lasiurus, Platacanthomys, 215. 
Laspeyresia koenigana {aurantiana), 
450*; L. torodelta, 451 * ; L. tricentra, 
451.® 

lataniii', Aspidiotus, 518.® 

Latin names, 23, 

Lead Arsenate, 98. 

Lead Arsenite, 99. 

Lead Chromate, 98. 

L.eaf-mining caterpillars, 136. 

Lecanium bemisphatricum, 514 * ; L. 
imbricans, 516 *; L. marsupiale, 
516*; L. nigrum, 514*; L, olesc, 
515 *; L. viride, 513.* 

Lecanium viride, 147, 513 *; introduction 
of —, 178; — attacked by fungi, 
123.® 

Legislation for control of pests, 125. 

Legs, 8.® 

leopardus, Alcides, 338.* 

I iepida, Parasa, 410.* 

! Lepidoptera attacking stored products, 

j 160. 

i Lepidopterous mouth-parts, 4,* 

; Lepismid®, 543. 

Leprosy, 188. 
j Leptispa pygm®a, 313.* 

I Leptocorisa varicornis, 82, 146 *, 479.* 
j Leucania inferens,, 379.® 
j Leucinodes orbonalis, 436.* 
lewisii, Perga, maternal solicitude in, 34. 
Lice, 522; — of domestic animals, 
185. 

Lichens, composition of, 65. 
lienigianus, Pterophorus, 445.* 

Life, length of, 32. 

Liglit, attraction of, for insects, 57. 
Light-traps, 57, 92. 

! Limacodida.', 410; stinging larva; of — , 
j 43. 

j Lime as a repellent, 105. 

Lime-Sulphur, 101, 103. 

! Limosina equitans, 66. 
j lineatus, Haplochilus, 236.* 
i Linseed Oil Emulsion, 102. 
j Liogryllus bimaculatus, 537.* 
j littoralis, Prodenia, 377.* 
j litura, Prodenia 377.* 
i lividipes, Nala (Labidura), 539.* 
i Lixus brachyrhinus, 331.* 
i Lizards, 230. 
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lobata, Stenodictya, 9.* 

Local pests defined, 128. 
locusts, 137 ; — as food, 212. 

London Purple, 100. 

Longicorn Beetles, 318. 
longicornis, Fatua, 290.* 

Loopers, 132 
Lucilia, 186. 

Lucilia dux, 348 *; L. flaviceps, 348.* 
Luminosity in insects, 45. 

LycsonidtE, 414. 

Lyca-ilid Caterpillars, glands of, 66, 67. 
Lygmidi-e. Lyga^us pandurus {milita- 
ris), 481.* 

Lymantriadse, 393 
Lyroderma lyra, 220- 
Lytta tenuicollis, 303.* 

M 

Macalla moncusalis, 429.* 
machasralis, l^yrausta, 442.* 
macrocephalus, Cimex (Acantltui), 24, 
487.* 

Macrones vittatus, 236. 
maculata, Hippobosca, 346.* 
maculatus, Khacophorus, 235. 
maculipennis, Plutella, 464.* 
maderaspatensis, Motacilla, 225. 
madurensis, Nisotra, 310.* 

Major pests defined, 128. 
malabarica, Bandicota, 216. 
malabaricus, Phassus, 467.* 

Malabar Spiny Mouse, 215. 

Malaria, 177, 183 ; — carrying mosquitos, 
181 ; — parasite, life-cycles of,182.* 
Malpighian Tubules, 14. 
manei, Mus, 216. 

mangifers, Cryptorhynchus, 341.* 
Mango:—Hoppers, 94, 495*;— leaf¬ 

boring weevil, 334 *; —weevil, 156, 
341.* 

Manis crassicaudata, 215. 

Mantidac, 195 ; predaceous leg of —, 8.* 
Marasniurcha atomosa, 444.* 

Marasmia trapezalis, 432.* 
marginatus, Eugnamptus, 329.* 
inarginatiis, Cynopterus, 219. 
marsupiale, Lecanium, 516.* 

Maruca testulalis, 440.* 

Mass infection, 184. 

Maternal solicitude, 33. 
mathias, Parnara, 417.* 
niauritanicus, Tenebroides, 289.* 
mauritia, Spodoptera, 378.* 

Mayflies, respiratory system, 13. 


Measures and Weights, 126. 

Mechanical methods for control of crop- 
pests, 88. 

Mecopoda elongata, leg, 8 *; avipositor, 

12 . 

medinalis, Cnaphalocrocis, 432.* 

Melanitis ismene, 412.* 
i melanocephalus, Oriolus, 224. 

I melanostictus, Bufo, 236. 

melicerta, Acha;a (Ophiusci) , 386.* 
j mellonella. Galleria, 421.* 

Meloida-, 185, 302. 

I meltada, Millardia, 21(). 

Melursus ursinus, 220. 

Membracidas, maternal solicitude in, 34. 
mendosa, Olene {Dasychira) , 396.* 
Menida histrio, 474.* 

Merops viridis, 230. 

I Mesotermitida;, 539. 

■ Metanastria hyrtaca, 409.* 

I Metazoa, 1. 

■ meticulosalis, Terastia, 133, 438.* 

; Metriona sp., 318.* 

; Mia.stor, definition of, 183. 

' Miastor, Pedogenesis in, 15. 

! Mice, 215, 218. 

I Micromalthida*, Pedogenesis in, 15. 

: Micropezidae, 355 ;—, u.se of forelegs, 9. 

: microscopica, Orneodes, wing, 11.* 
Microtermes sp., 541.* 

I Microvelia, stridulation of, 48. 

I Migration-flights, 56. 

I miliaris, Aularches, 526.* 

' miliaris, Aspidomorpha, 316.* 

: Militaris, Lygceus, 481.* 

I Millardia meltada, 216. 

I Millipedes, 237. 

■' Milvus govinda, 227. 

; Mimicry, 37. 

Minor pests defined, 12S. 
minutus, Phlebotomus, 362.* 

Mites, 544. 

Mixed crops, 84. 
niflKiesta, Phidodonta, 315.* 
mtcsta, Phenice, 492.* 

Mole-cricket, 534 * : maternal solicitude 
in 34. 

Mole-rat* Southern, 216. 
mollifera, Eupterote, 404.* 

Moiianthia globulifera, 485.* 
moncusalis, Macalla, 4:19.* 

Mongoose, 221. 

Moniliform Antennae, 5.* 

Monkey-louse, 185. 

Monkeys, 222. 

Moiiolepla signata, 310.* 
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Mohomorium gracilUmum, 275.* 
monostigma, Scirpophaga, 426.* 
monstrosus, Schizodactylus, 533 * ; — leg 
of, 8.* 

montanus, Episomns, antenna, 5.* 
moorei, Amsacta, 369. 
mordax, Priotyrannus, 319.* 
mori, Bombyx, 205.* 

Mosquitos, 361 * ; - and Malaria, 177-183; 
in houses, 175*; irritation of — bites, 
184 ; —, use of hind-legs, 9. 

Motacilla maderaspatensis, 225. 

Moult, 31. 

Mouth-parts, 4.* 

Mulberry Silkworm, 205.* 

Mullerian mimicry, 37. 

)nHUilii!ealis. Sylepta, 434.* 

Mungos mungo, 221. 

Mus booduga, 216; M. manei, 216. 

Mns decumatius, 216; M- I'uttiis, 216. 
Musoa bezzii, 351; M. convexifrons, 
351; M. domesfica, 349* ; M. gibsoni, 
351; M. nebulo, 349 *; M. ptittoni, 350.* 
Muscid®, 348. 
mycterizans, Dryophis, 36. 

Myiases, 185, 186. 

Mylahridce, 302. 

Mylabris indica, 154.* 

Mylabris pHstulata, 303 *; M. sidle, 
303.* 

Mynahs, 224.* 

Myrmecodia, 63. 

Myrmeoophilous insects, 66. 
Myrmeleonid®, 198. 

Mytilaspis piperi.s, 519.* 

N 

Nacoleia indicata {vulgalis), 433.* 

Naja bungarus, 233 * ; N. naja, 232 * ; 

N. tripudians, 232.* 

Nala (Labidura) lividipes, 539.* 

Names, validity of, 25. 

Naphthaline Emulsion, 100. 
narcissus, Eligma, 383.* 

Nauseous taste of insects, 40. 

Necrobia rufipes, 296.* 
neglecta, Sphenoptera, 298. 

Nemoptera. wings of, 11. 

Neoceramby.x paris, 322.* 

Nepentbe.s, 59, 60. 

Nephantis serinopa, 460.® 
nephelotis, Plotheia, 25. 

Nephotettix bipunctatus, 497.® 
nerii, Deilephila, 403.* 


i nerteria, Aproserema {Anacampsis), 8S, 

I 457* ; parasite of—, 201.* 

Nervous system, 12. 

Nesokiii bandicota, 216. 

Neuration, system of. 10.* 
Newly-introduced crops, 79. 

Nezara viridula, 473.* 

! niger, Paradoxurus, 221. 

, Night-jars, 226. 

I nigro-repletus, Plieroglyphus, 531. 

. nigrum, Lecaniura, 514.* 

I Nilgai, 214. 

j Nilgiri cockchafers, 150.* 

: nipse, Dactylopius {Pseudococcus), 509.* 

! Nisotra madurensis, 310.* 

! nitidula, Tarache, 381.* 

I Nitidulidae, 288. 

; uivea, Altha, 411.* 
i niveosparsus, Idiocerus, 495.* 

I nivigiittclla, Corinea, 461.* 

I Noctuidae, 373. 

I Nomenclature, Rules of, 23. 

, Noiiagriti infercns, 379* ; N. uniformis 
I 379.* 

, Noorda blitealis, 441.* 

' norvegicus, Epimys, 216. 

! Notodontidse, 408. 
i Nozzles of Sprayers, 118. 

1 nubila, .-Vgonoscelis, 472.* 

' Number of Insects, 22. 

! Nyctipao hieroglyphica, clicking sound 
of, 48.* 

Nymph, 29. 

Nymphalid® 412 ; Pup® of —, 31. 
Nympbosis in Termites, 18. 

Nymphula depunctalis, 45, 430 * ; larval 
respiratory system of —, 13. 

i 

i << 

. obesus, Odontotermes, 142.* 
i obsoleta, Chloridea {Heliothis), 373.* 

; occulta, Cryptothripa, 383. 
i ocellatus, Cantao, maternal solicitude in 
34* 

j Ocelli, 7.* 
j Ocinara vafians, 407.* 
ochrophaiies, Ypsolophus, 456.* 
i Odonata, 195.* 
j Odontotermes obesus, 142.* 

■ Odontotermes sp., 541 * ; fungus on comb 

of —, 64.* 

! CEcanthus indicus, 535.* 

; CEcophoridse, 459. 

■ CEcophylla smaragdina, 41, 276.* 
i QLstrid®, 347. 
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CEstrus ovis, 186, 347.* 

Oides affinis, 313.* 
oleac, Lecanium, 515.* 
oleEP, Trisopsis, eye, 6.* 

Olene {Dasychira] mendosa, 396.* 
oiivacea, Eublemma, 380.* 

Omphisa anastomosalis, 439.* 
opalinoides, Tarache, 382.* 

Opatruni, 299 * 

operculella, Phthorimaea, 163,455 *;—, 
introduction and damage, 79. 
Ophideres, 130. 

Ophiusa ineliccrte, 386.* 

Orange Leaf-miner, 465.* 
orbonalis, Leucinodes, 436.* 

Orders of Insects, 20. 

Orectochilus semivestitus, eye, 6.* 
Oregma barabusae, 504.* 

Orgyia antiqua, eggs of, 32. 

Orgyia postica, 395*; antenna of - , 5-* 
orichalcea, Plusia, 393.* 

Oriental Sore, 189. 
orientalis, Dorylus, 274.* 
orientalis, Zonabris, 304. 

Orioles, 224. 

Ornaments, Insects used as, 213. 
Orneodes hexadactyla, pupa, 30.* 
Orneodidte, wings of, 11.* 

Orthaci‘i.s sp., 527.* 

Orthopterous mouth-parts, 4.* 

Orychodes indus, 344.* 

Oryctes rhinoceros, 151 *, 152 *, 285 * 
control of —, 95. 
oryzm, Calandra, 160, 341.* 

Osmaterium, 41. 
ovalis, .\doretus, 287.* 

Ovipositor, 12, 15. 
ovis, (Estrus, 186, 347.* 

Ovum, 28. 

Owls, 226.* 

Oxya velox, 533.* 

Oxybelus squamosus, 280.* 

O.xycarenus Imtus, 482.* 

Oxycetonia versicolor, 283.* 

P 

I’acliymerus chinensis, 306.* 
pachyspila. Tinea, 466»* 

Pacbyzancla jegrotalis, 440.* 

Paddy Stem-borer, 426. 

Paints, metallic, as insecticides, 100. 
Palmornis torquatus, 229.* 

Palamnaius, 237. 
pallida, Dictyophara, 494.* 
palmarum, Funambulus, 215. 

Palm Beetle, 153 * ; control of —, 95. 


Palm-civet, Indian, 221. 

Palm Weevil, 343 * ; control of —, 95. 
pandurus, Lygaeus, 481.* 

Pangolin, 215. 

I Pangonia sp., 360.* 

' panicea, Sitodrepa, 162, 295.* 
i Pantala flavescens, eye, 6.* 

; Papers, preservation of, 172. 

! paphia, Anthersea, 208.* 

I Papilionid®, 412 ; pupae of — , 31. 

I Papilio demoleus, 412.* 

! Pappataci Fever, 187. 

; Paradoxurus niger, 221. 

I Paramecops farinosa, 332.* 

] Parasa lepida, 410.* 

j Parasites, 200 : definition of — ,68 : — of 
' crop-pests, 124. 

Parasitism, mode of occurrence, 69.* 

: Paratyphoid Fever, 188. 

N I'aris Green, 99. 

! paris, Neocerambyx, 322.* 

‘ Parnara colaca, 418 * ; P. mathias, 417.* 

I Parroquets, 229.* 

I Parthenogenesis, 15, 

' Parris atriceps, 225. 

, Passalid beetles, parental solicitude in, 33; 
I stridulation in — , 49. 
j Pectinate Antenn®, 6.* 

I pedator, Xantbopimpla, 201.* 
pedestris, Kiptortus, 480.* 

Pedogenesis, 15, 

I I’edic.inus eurygaster, 185. 

I Pediculid®, 52J. 
j Pediculoides ventricosus, 186. 

I Pedicnlus capitis, 521 * ; P. humanus 
j (vestimenti), 522 *;- P- pnbis, 523 * ; 
I P. tubercHlafus, 524.* 
j Pempheres affinis, 156, 339. * 
j penetrans, Derraatophilus, 186. 
I'entatomidse, 469 ; maternal solicitude 
in 34. 

peponis, Plusia, 394.* 

Perga lewisii, maternal solicitude in, 34. 
j Pe«ical!ia ricini, 370.* 

I Perigea capensis, 376.* 

I Periplaneta americana, 170 * ; — , anten- 
j na, 5 * ; —, leg, 8 * ; P. australasia: 
' 537.* * 

I Perisphmria, means of delence, 36. 
j perpusilla, Pyrilla {Zainila), 493.* 
i perticella, Euzophera, 428,* 
j pertigera, Apomecyna, 327 * 

I Pest, definition of, 74. 
j Phanerozoic animals, 54. 

I Phasgonuridai, 533 ; auditory organs of 
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phasiana, Anoplocnernis, 477.* 

Phassus malabaricus, 467. * 

Plienice mcesta [licntata ), 492 * 
Phidodonta modesta, 315.* 
Philseraatomyia insignis, 352.* 
Phlebotomus minutus, 362* ; Phi, hubu, 
362.* 

Phoresie, 66. 

Phototaxis, 53. 

Phototropism, 53. 

Plithirius pubis, 523.* 

PhthorimaBa operculella (solanella), 163 
455 * ; introduction and damage 79. 
Phycita infusella {bipartella), 428.* 
Phycodes radiata, 463.* 

Phylaitis sp., 339.* 

Phyllocnistidas, 465. 

Phyllocnistis citrella, 465*; P. minntella, 
466, 

Phyllodromia gerwanica, 538.* 
Phylogeny of Hexapods, 19.* 

Phyniateus punctatus, 526 * 
Physorhynchus, 237. 

Phytoptus carinatus, 545 *. 
picta, Bagrada, 473.* 

Pictures, preservation of, 172. 
pictus, Poscilocerus, 526. * 

Pieridac, 413 ; pupse of —. 31. 

Pieris brassicK, t. 2, ff. 5 — 8. 

Piezodorus rubrofas ciatus, 474.* 

Pig, 214. 

Pig-louse, 185. 

Piophila casei, 186. 
piperis, Mytilaspis, 519,* 

Pitcher-plant, 59. 

Plague, 187. 

Plague-flea, 366.* 

Platacanthomys lasiuru.s, 215 
Platypria hystrix, 316,* 

Platyptilia pusillidactyla, 444.* 

Plotheia nephelotis, 25. 

Ploughing for control of pests, 85. 
Plume-moths, 443. 

Plusia orichalcea, 393 * 1’, peyionis 

{agraiiitnci}, 394 *; P. signata (? chal- 
cytes), 392.* 

Plutella maculipennis {cnicif 4 ;rijruiiP, 
464* 

Plutellidsc, 464. 

Poecilocerus pictus, 526.* 

Poison-gland of Harpactor, 44.* 

Polistes in houses, 171. 
politus, Disphinctus, 489.* 
politus, Trachelizus, antenna, 5.* 

Pollinia attached to insects, 62.* 
Polyembryony, 16 


Polyommatus bceticus, 415.* 
Polyphagous caterpillars, 136. 

Polytela gloriosa), 375.* 
pomonella, Cydia, 134. 

Porcupines, 218. 

portentosus, Brachytrypes, 536.* 
postica, Orgyia, 395 * ; antenna of — , 5.* 
Potassium Cyanide for checking ants, 104. 
Potato Moth, 23, 79, 163, 455.* 

Poiijadia inficita, 427.* 

Power Sprayers, 116. 

Powdered insecticides, application of, 
106.* 

Predaceous insects, 194. 

Pressure Sprayers, 113.* 

Primary Parasitism, 68. 

I Priority, Law of, 24. 

' Prioty'rannus mordax, 319. * 
j priscotincta, Brodia, 18.* 
j Proctotrypidte, 202.* 

I Prodenia litura {litforalis), 577 * 
Protective resemblance, 35. 

Prothoracic wings, 9.* 

Protozoa, 1. 
proxima, Athalia, 281.* 

Psalis (Dasychirti) securis, 3,97.* 
PtL'iidococcHs cifi'i, 508*; Pa. nipcc, 
509 * ; Ps. virgatus, 510. 
psidii, Pulvinaria, 510.* 

; Psiloptera fastuosa, 297.* 

Psychidte, 448. 

I’sychodidie, 362. 

Psylla isitis, 498.* 

Psyllida;, 498. 

Pterophoridas, 443 ; wings of —, 11. 
Pteropliorus lienigianus {acrindibanua), 
445.* 

Pteropus giganteus, 219. 

Ptinidm, 295. 
pubis, Phthirius, 523.* 

Publication, definition of, 25. 
puera, Hyblma, 392.* 
pulcliella, Utetheisa, 371.* 
pulchelloides, Utetheisa, 372. 

Pulicidm. 366 ; thoracic spiracles of — 
13. 

Pulse Beetles, 161. 

Pulvinaria psidii, 510.* 
punctatus, Phyniateus, 526 * 
punctiferalis, Dichocrocis, 433.* 
Pundaluoya simplicia, 494.* 

Pupal stage, 27 ; extended periods of — , 
33. 

Purple Mite, 545.* 

I pusillidactyla, Platyptilia, 444.* 

) pusillum,- Synodendron, 294.* 
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pustulata, Zonabris, 303.* 

Pycnosoma, 186. 

Pycnosoma flaviceps, 348 * 
pygmsea, Leptispa, 313.* 
pyranthe, Catopsilia, 413.* 

Pyralid®, 421.* 

Pyrausta mach®ralis, 442.* 
pyri, Lachnus. 503 * 

Pyrilla perpusilla Qibei'rirns), 494.* 
Pyroderces (Batrachedra) coriacella, 
458.* 

Pyroderce.s simplex, 458, 459. 
Pyi'gomorpha crcnulata, 528.* 
Pyrrhocorid®, 484. 

0 

qtiadripes, Xylotrechus, 323.* 

R 

radiata, I^hycodes, 463.* 

Kagi Borer, 427. 

Ragi Root Aphis, 502.* 

Ragmus importunitas, 491.* 
ramosa, Hispella, 314.* 

Rana breviceps, 235 ; K. cyanophlyctis, 
R. tigrina, 235. 

ranacea, Cyrtacanthacris, 530*: —anten¬ 
na, 5 * ; — leg, 8.* 

Rapala jarbas, antenna, 5.* 

Raptorial legs, 196. 

Rat-louse, 185. 

Rats, 215-218. 

Reactions, Tropic, 54.* 
rccurvalis, Phahena, 431.* 

Red Borer of Coffee, 446.* 

Red-gram Agromyza, 357 * 

Red Palm Weevil, 153.* 

Red Spider, 544 * 

Red Tree Ant, 41. 

Reduviid®, 486 : defence by mouth parts, 
44 * ; maternal solicitude in— , 34. 
Relapsing Fever, 187. 
relata, Cosraoscarta, 495.* 

Kemigia undata (in'chesia), 388 *; R. 

frugalis, 388.* 

Repellents, 105. 

Reproduction in Insects, 15. 

Reproductive System, 14. 

Resistant varieties pf crops, 87. 
Respiratory System, 13. 

Rhacophorus maculatus, 235. 
Rheotropism, 56. 

Rhinal Myiasis, 186. 


rhinoceros, Oryctes, 151 *, 150 *, 285 * 
control of — , 95. 

Rhizopertha dominica, 294.* 
Rhizoglyphus parasitic us, 186. 
Rhynchophorus ferruginous, 153*, 343.*; 
Rhytinota impolita, 301.* 

Rice-bug, 146 *, 479.* 

Rice Case-worm, 430.* 

Rice Weevil, 160, 341,* 
ricini, Aleurodes, 508. 
ricini, Attacus, 207.* 
ricini, Pericallia, 370.* 

Riptortus pedestris, 480 *; R. linearis, 
481 ; R. fuscus, 481. 

Robber-flies, 198.* 
robustalis, Simpiicia, 395.* 

Roller, Indian, 223. 

Root-boring caterpillars, 133. 

Rose chafers, 151, 282. 

Rosin Compound, 102. 

Rosin Wash, 102. 

rostratus, Dorysthenes, 318*; antenna of 

— , 5.* 

Rotation of Crops, 84. 
rotiindatus, Ciniex, 24, 487.* 
rouxi, Gnathospastoides, 302.® 
rubra, Batoccra, 324.* 
rnbricans, Azazia (Thermesiu), 389.* 
rubrofasciatus, Conorhimis, 486.* 
rubrofasciatus, Piezodorns, 474.* 
rubus, Batocera, 324*; Simple anatomy 
of ~ . 2,* 

rufa, Dendrocitta, 225. 

rufescens, Epimys, 216. 

rufic.ollis, Sarcophaga, 186. 

rufipes. Necrobia, 296.* 

rugosa, Sathrophyllia, 35 * ; leg of — , 8.* 

Rules of Nomenclature, 23. 

Russell’s Viper, 233.* 

Rutelidae, 285. 

S 

sabulifera, Cosmophila, 390.* 

Saissetia (see Lecanium). 

Saluria inficita, 427.* 

sanctae-crucis, Aspidomorjflia, Larva, 45,* 

Sand-flies, 362 : — in houses, 175. 

Sandfly Fever, 187. 

Sarcophaga ruficollis, 186. 

Sarcopsyllid®, 365. 

Sarrothripine, Brinjal, 383.® 

Sathrophyllia rugosa, 35 * ; — , leg, 8.* 
Saturniadae, 405. 

Sawfltes, 281. 

Sawfly, maternal solicituchi in, 34. 
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Scabies, 185. 

scahrata, Coelostcnta, 325.* 

Scabrator, Coeiosterna, 325.* 
scalaris, Azygophleps, 446.* 

Scale-Insects, 508 ; — tended by ants, 
66. 67. 

Scarabseidte, 281. 

Scarabaeus gangeticus, 66, 

Scelimena, leg, 8.* 

Scelodonta strigicollis, 309.* 
scintillans, Euproctis, 399.* 

Scirpophaga auriflua {intacfo -, 425*; S. 

monostigma, 426.* 
scitula, Eublemma, 199 *, 381 ,* 
Schizodactylusmonstrosus, 333* ; — , leg, 
8 .* 

Schizoneura lanigera, 500.* 

Schocnobius bipunctifer, 426.* 
Scolopendra, 239. 

Scolyfiilce, 344 ; - - cultivating plants, 63. 
Scorpions, 237. 

Screening fruit and vegetables. 94, 
Scutellista cyanea, 24, 

Scymnus, 200. 

Secondary Parasitism, 68. 
securis, Psalis {Dctsychim^. 397.* 
segetis, Euxoa, 57, 135, 375.* 
selene, Actias, 405.* 

Semi-Ioopers, 132. 
semivestitus, Orectochilus, eye, 6.® 
soptempunctata, Coccinella, 291.* 
ftcyindibanus, Pterophoi'us, 445.* 
serinopa, Nephantis, 460.* 

Serrate Antenna?, 5,.* 
sermticeps, Puhx, 367.* 
serraticornis, Acanthophorus, 319.* 
serricorne, Lasioderma, 162, 295.* 
servus, Graptostethus, 482.* 

Sesamia inferens, 379.* 

Setaceous Antenna'., 5.* 

Sheep-fly, 186. 

Shoot-boring caterpillans, 133- 
Shot-hole Borer, 345 * : — cultivating 

plants, 63. 

Shrews, 220. 

siccifolia, Cyclopelta, 476.* 
sidie. Mylabris, 303.* 
signata, Monolepta, 310.* 
signata, Plusia, 392.* 

Silk, 205. 

Silvanus surinamensis, 161, 290.* 
simplex, Chi!o,'423.* 
simplicia, Pundaluoya, 494.* 

Simplicia robustalis, 395.* 
sinensis, Centropus, 226. 

Sinoxylon sudanicum, 293.* 


Siphonaptera, 365- 
Siphonella funicola, 355.* 

Sitodrepa panicea, 162, 295.* 

Sitotroga cerealella, 163, 456.* 
siva, Taragaraa, 43.* 
sivce, Hippobosca, 346.* 

Sloth-Bear, 220. 

Slugs, 239. 

smaragdina, CEcophylia, 41, 276.* 

Snails. 239. 

Snakes, 231 : snake-bite, treatment of, 
234. 

Soap as an insecticide, 104. 
solanellti, Bryotropha, 455.* 

Solenopsis geminata, 274.* 

Solicitude for young, 33. 
sordidus, Aphanus, 483. 
sordidns, Cosmopolites, 342.* 
Spanworms, 132. 

Sparrow, 230. 

spectra, Tethgoniella, 496 * ; parasite of 
— , 203.* 

Spence, on classification, 25. 

Spbegidas, 280. 

Sphenarches caffer, 443.* 
splienarioides, Colemania, 527 *; J3om- 
bylkl parasite of —- , 204. 

Sphenoptera arachidis, 298*; S. gossypii, 
298 * ; S. neglecta, 298. 

Sphingidm, 401. 
sphinx, Cynoptenis, 219. 

Spiders, 237. 

spinator, Ccclosterna, 325.* 

Spines, nse of, 43. 

spinidens, .'Vndrallus [Aiiilinctia), 475.* 
Spiracles, 13. 

Spocloptera mauritia, 378.* 

Sporadic pests defined, 128. 

Spraying Machinery, 106; selection of — 
116 ; upkeep of — , 118. 

•squamosus, Oxybelus, 280.* 

Squire Ant Exterminator, 123.* 

Squirrels, 215. 

Stadia, 31. 

Staginatoplioi'a coriuci’Ua {gossvpiclUt) 
458.* 

Stauropus alternus, 408.* 

Steam for control of granary-pests, 107. 
stegodyphobius, Batrachedra, 237. 
Stegodyphus, 237. 

Stegomyia, eggs of, 32. 

Stegomy ia fasciata, 175.* 

Stem-boring caterpillars, 133. 

Stenachroia eloivgella, 421-* 

Stenodictya lobata, 9.* 

Stephanitis (CadamHutiiii) typicus, 484. 
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stevensi, Aulacopliora, 312.* 

Sthenias grisator, 153, 326.* 

Stibara sp., 327.* ■ 

Stigmaia, 13. i 

stillata, Anatona, 282.* 

Stimulation of plant-growth, 86. 

Sting of Honey-bee, 44.* I 

Stink Glands, 14, 41. 
stolida, Grammodes, 387.* 

Stomach Poisons, 96, 97. 

Stomoxvs calcitrans, 353,* ' 

I 

Strainers for Sprayers, 117. i 

Strepsiptera, Hypermetamnrphosis in, 32. ! 
striafaliti, Dititrcea, 422- 
striatus, Tabanus, 35S * ; — , eye of, 6.* 
Stridulation in insects, 47. ' 

strigicollis, Scelodonta, 309.* 

Stromatium barbatnm, 321.* 

Stubble, danger of leaving, on ground, i 
82.* ' 
Styx, .‘Vcherontia, 402 * : — robbing bee- ' 
hives, 131. I 

Suastus gremins, 418.* 
subtilis, Carea, larva, 41. ! 

succincta, Cyrtacanthacris, 530.* 
sudanicum, Sinoxylon, 293.* | 

Sugarcane Setts, treatment with Gopper j 
Sulphate, 105. ! 

Sulphur for use against Mites, 103. ■ 

Sundew, 1, 59. | 

suppressaria, Biston, 409.* j 

surinamensis, Silvanus, 161, 290. ' 

Surra, 189. 

Surul ptichi, 85, 457.* j 

Sus cristatus, 214. ' 

Swarming Caterpillars, 136. ! 

Sweet-potato, beetle pests of, 155, 156. 
Sweet-potato Weevil, 335.* 
sykesii, Teleopsis, eye, 6.* i 

Sylepta derogata 434.* 

Symbiosis, definition of, 65. 

Sy node lid roil doininicnin, 294 *; S. 

'pusiHnm, 294.* 

syringa, .Argina, 401.* | 

Syringe, Spraying, 107 *;--, Injection, j 
132.* j 

Syrphidte, 198, 358.* I 

systoma, Cacopus, 235.® 

T 

TabanidtE, 358 ; eyes of —, 7. 

Tabanus striatus, 358 * : eye of —, 6* 
Tachinidte, 203. 

famulus {dorsalis), Epacromia {JEolapus), 
525.* 

tapetzella, Trichophaga (Tinea), 467.® 
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Tapinoma indicum in Acacia thorns, 63. 
taprobanensis, Cappaea, 470.* 

Tarache nitidula (catena), 381* ; T. opali 
noides, 382.® 

Taragama siva, 43.* 

Tarsus, 8.* 

Tasar Silkworm, 208.* 

Tatera indica, 215.* 

Tea Tortrix, 452. 

Teleopsis sykesii, eye. 6.* 

Telicota augias, 4)9.* 

Tenehrio maiir/tanicns, 289.* 
Tenebrioniclm, 299. 

Tenebroide.s manritanicus, 289.* 
tenuicollis, J^ytta, 303.* 

Tenthredinidm, 281. 

Terastia meticulo.salis, 438.* 

Terias hecabe, 414 * 

Termes convulsionarius, means of defence, 
44; communication amongst, 50. 

Tenues ohesns, 142.* 

Termites, 139, 541 *; absence of eyes in—, 
7 ; V— as crop-pests, 143, 543 ; — as 
food, 212 : castes of — , 140*; communi¬ 
cation amongst —, 50 ; control of — by 
machines, 121*; ■ cultivating Fungi, 

63 ;t— encouraged by stubble, 83 ; — in 
buildings, 144, 171 ; means of defence of 
—, 41 ; nymphosis in —, 18; prothora- 
cic w'ings in — 9 *; pr(;servation of wood 
against —, 144, 172. 

Termitidae, 541.* 

Terniitophilous insects, 66. 

Termitoxenia, reputed hermaphroditic, 15. 
testaceum, Lasioderma, 295.* 
testulalis, Maruca, 440.* 

Tetranychus bioculatus, 544*; T. coffese, 
545. 

tetraonis, Arbela, 453.* 

Tetroda histeroides, 477.* 

Tettigoniella spectra 496 * ; parasite of —, 
203.* 

the:3e, Hemichionaspis, 520.* 
tlieoisromae, Bruchus, 307.* 
tlieo/jromce, Hemilecanium, 516.* 
theobroniatis, Bruchus, 307.* 
Thereiceryx zeylonicus, 229. 
I'hermcsia'rubricans, 389.* 
Thermotropism, 55. 

Thigmotropism, 55. 

Thorax, Appendages of, 7. 

Three Day's Fever, 187. 

Thripidae, 542. 

Thrips, 542.® 
thyrsis, Gangara, 417,* 

Tibia. 8.* 
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Ticks, 184; feeding habits, 184. 
Tiger-beetles, 199. 
tigrina, Rana, 235. 

Tinaegeriadae, 461. 

Tinea pachyspila, 466*; T. tapefiella, 
467.* 

Tineidae, 466. 

Tingididae, 484. 

Tits, 225. 

Toads, 236. 

Tobacco Decoctions. 103. 

,, Dust, 105. 

Toddy Cat, 221. 

tomentosa, Eurybrachys, 492.* 

Tonica zizyphi (augnsta), 459.* 
torodelta, Laspeyresia, 451.* 
torquatus, Palasornis, 229.* 

Tortoise Beetles, 155. 

Tortricidae, 452. 

Trachelizus politus, antenna, 5.* 
trachypterus, Chrotogonus, 528. 
tragocamelus, Boselaphus, 214. 
tranquebaricvts, Apoderus, 335.* 
Trap-crops, 84. 
trapezalis, Marasmia, 432.* 

Tree Pie, 225. 

Trenching of cropped areas,. 93. 

Tribolium oastaneum 161, 300*; T.fernt- 
giiteum, 300.* 
tricentra, Laspeyresia, 451.* 

Trichophaga tapetzella, 467.* 
trifenestrata, Crloula, 405.* 
tripudians, Naja, 232.* 

Trisopsis oleas, eye, 6.* 
tristis, Acridotlieres, 224.*^^ 

Trochanter, 8.* 

Trogositidas, 289. 

Trophies, preservation of, 173. 
Trypaneidae, 354. 

Trypanosomes causing diseases in animals, 
189-190. 

Tryxalis turrita, 524.* 
tuberculatus, Haematopinus, 524.* 
turrita. tryxalis (Acrida), 524,* , 

Typhlodromus carinatus, 545.* 

Typhoid Fever, 188. 

typicus, Stephanitis (Cad«;»»sf«,s), 484.* 
Tyroglyphus longior castellanii* 186. 

U 

Udaspes folus, 420.* 
undalis, Hellula, 437-* 
undata, Remigia, 388.* 
uniformis, Nonagria, 379.* 
unipuncta, Cirphis, 376.* 

Universal Ant Exterminator, 122.* 


Upupa indica, 223. 

Urates ip scales, 40. 

Urentius echinus, 485.* 
ursinus, Melursus, 220. 

Utetheisa pulchella, 371,*; U. pulchel- 
loides, 372. 

V 

Valid Names, 25. 

Vampire, Indian, 220. 
varians, Anomala, 287.* 
varians, Ocinara, 407,* 
varicornis, Leptocorisa, 146*, 479.* 
variegata, Clania, 448. 

Vegetables, spraying of, 97, 100. 

Veins of wing, names, 10.* 
velox, Oxya, 533.* 
venosata, Diatrasa, 422. 
ventralis, Eusarcocoris, 471.* 
venulia, ^gocera, 372.* 
versicolor, Calotes. 230. 
versicolor, O.xycetonia, 283-* 
vestimenti, Pediculus, 522.* 
vigintiocto-punctata, Epilachna, 292.* 
vinula, Cerura, 41. 

I Vipera russellii, 233.* 

Virachola isocrates, 416*; — , directive 
markings, 39.* 
virescens, Heterusia, 448.* 
virgatus, Dactylopius (Pseudococcus), 
510.* 

viride, Lecanium, 147, 513*; — introduc¬ 
tion of, 78 ; — attacked by fungi, 123. 
viridis, Merops, 230. 
viridula, Nezara, 473.* 
vittatus, Macrones, 236. 

Viviparity, 33. 
vulgalis, Nacolcia, 433.* 
vulpinus, Dermestes, 292.* 

W 

Wagtails, 225. 

Warning coloration, 38. 

Wasps, 196; — in houses, 171 ; colours of 
— . 38. 

Water-beetles, 199. 

Wax-moth, 421.* 

Weeds, Insects checking, 204. 

Weevils, 327*; — and death-feint, 37; — 
as crop-pests, 155 ; hardness of —, 42. 
Weights and Measures, 126. 

Wings, 9; prothoracic, 9*; structure of, 
10*, shapes of 11* ; parts of 11. 

Whale Oil Soap, 104. 

Whipsnake, Green, 36. 
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Whirligig Beetles, eyes of, 7. 

White-ants (see Termites). 

White Borer of Coffee, 323.* 

White-grub, 150.* 

Whitewash, 106. 

Woodpeckers, 226.* 

Woolly Bears, 135.* 

Woolly Blight, 500.* 

X 

Xanthopimpla pedator, 201.* 

Xeiiopsylia cheopis, 366.* 

.Xylehorus fornicatus, 345.* 

Xylocopa, niouth-parts, 4*; —carrying 
Mites, 67 * ; — in houses, 171. 

Xylocopa iridipennis, eye, 6* 

XyloryctidtE, 460. 

Xylotrechus quadripes, 323.* 

Xylotrupes, means of defence, 44. 
Xystrocera globosa, 321.* 


Yaws, 188. 
i Yellow Fever, 187. 
ypsiJon, Agrotis, 57. 

Ypsolophux ianthes, 456.* 

Z 

Zamila pcrpiixilla, 493.* 

Zeuzera coffese, 446.* 

Zeuzeridas, 446. 
zeylonicus, Thereiceryx, 229. 

Zinc .\rsenite, 99. 
zinckenella, Etiella, 429.* 

Zinckenia faneiall's , 431.*' 
zizyphi, Tonica, 459.* 

Zonabris pustulata, 303 *; Z. orientalis, 
304. 

Zygaeivida?, 448. 







